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‘To 

LxoNoaA ChwuiT Hchmak 

Charming companion of nuin\ too-ahort ycen, who wrotn, 
‘^uae goea fart 

And we are such a brcftlb — than gone complete)^ — 
That whether we work madl;f or discrectjy 
We cannot last 


More than a tmy $p«La So let the making 

Be of yourself your day some fragment breaking 

From your diMolvmg soul into the vast*” 




PREFACE 


This \olume fulfills mj ambilton to prepare a practical treatise on 
duetjei of the urogenital system It i» intended particularly for the 
use of the general practitioner and surgeon With the needs of these 
ever in mind I ha^e dealt largely with melhcKlf and procedures cm 
ployed dail\ in diagnosis and treatment. Special care has been taken 
to arrange the subject matter m a rcadfly available form The pnn 
ciplcs of urology are discuised at a length sufficient 16 make the book 
v^uable also for students of the subject Controversial problems are 
presented adequately when such discussion seems necessary to donh 
the subjects from the practical standpoint Considerable space is devoted 
to diagnosis, and especially to the proper order of apphcation of available 
method The aectioni on gonococcal infections and their sequela^ and 
venereal ulcerations are extenBi%c but this is justified by their great im 
portance ^lost of the illustrationi ore from cases that came under my 
care in the Pennsylvania Methodist Episcopal and Bryn Mawr Hospitals 
I am deeply indebted to the mhous st^ members of these iosUIqUods for 
valuable assistance but espeaallj to Drs Bishop PerejNol and Bremer 
roentgenologists to these institutions 

I take this opportunity of acknowledging my debt to the late Dr John 
B Heaver and the late Dr Robert G Le Conte, who mfloenced greatly 
my professional life m its early developmental years. The sections on 
RoentgenographJe Technic and Spinal Anesthesia were written by Drs 
Paul Bishop and Orville King respectively The book is a record largely 
of my own clinical experience and I submit it with the hope that it will 
prove an 'interesting accurate and sufficiently comprehensive guide to 
urologic pracbcc. 


PmLAMxnnA, Pa. 


Leon^ HrastAN 
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THE PRACTICE OF UROLOGY 


PART I DIAGNOSIS 
ClIiVPTER 1 
CYSTOSCOPY 


APPARATDS 


Tiir cj'stoscope wo* designetl pnmanly for inspection of the interior of 
the unnarj bladder but the majonty of modem instrumenU permit more 
or Icn complete inspection of the deep urethra ns well and are termed 
cj**! o- u re Ih roscopes 

There ore two general types of Btosco{}es, dutinction being based on 
the optical principles in\oU^ Those provided with prismatic lenses are 
called “indirect NUion instruments, in contradisUnction to durcct vision 
tj-pes in which light ra>i enter the objective in hne with Uie telescope 
Indirect vision unphes bending of the light rays in order to bring them 
ra line with the telescope for which purpose pnsros are cssenUal Various 
angles of vision arc prosided for Foroblique close and retrograde viron 
systems are modiQcalions of the mdircct vision principle 

The direct >UBon cysloscope may comprue a hollow lube, through 
which as in the Kelly instrument, the field is illuminated by reflected hghU 
Water-dflating direct vision mstruraents are provided with lens systems 
and lamps which are attaclied ciUicr to the telescope or the sheath 

Vanoui modifications have been made to fulfil special requirements 
and, while many of these may be embodied m a universal type the equip- 
ment of the urologist shonld include a number of instruments of different 
sires and types The most generally useful cystoscope is the double cath 


etcnring Imgalmg indirect vision typo (Brown Buerger) 

The ordinary cystoscope consuts of a sheath telescope and obturator 
The obturator aerves to dose the window m the sheath, and u employed 
during the mtrodnction and withdrawal of the cystoscope. 

The sheath serves the following purposes in the indirect nsion cysto- 
scope (1) mununation by means of a lamp contained m the beak The 
current, carried by wires incorporated m the sheath, is denved from a dry 
cell battery or rheostat an insulated cord and a rotatable post funuih the 
ne<»8sary connections. ( 2 ) Irrigation u provided for by medns of channels 
with stopcocks which are attached rigidly to the sheath of most cysto- 
scopes, but are rotatable m the Young instrument. 

T^o -mndow u placed on either the conyenty or the concavity of the 
tor rout, concave Jieath being the most useful type 
tor routine bladder exammations, whfle the convex sheath provides for 

'’“Uct and prostauTurrthi 
An intermediate deaigu by Bnerger ha. a .lender beak diS^ed asvaTf^ 
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the window, which is provided with an inclined surface, and combines the 
functions of the convex and concave sheaths 

The telescope contains the optical system and includes catheter channels 
and the catheter deflector Light rays enter the optical system through 
the objective, which determines the size of the field of vision and, in 
indirect-vision type instruments bends the rays and directs them m the 
axis of the telescope. 

The objective consists of a series of prisms and lenses combined in 
vanous ways in the different types of cystoscopes, to provide various angles 
of vision ranging from almost directly forward to retrograde or backward 
vision Having traversed the objective, the light enters a set of center 
lenses which are achromatic and prevent breaking up of the light rays mto 
their constituent colors, thereby sharpening the image The latter is then 
transmitted to the eyepiece, the lenses of which are for magnification and 
correction Correction is accomplished by means of a prism which corrects 
the inversion caused by the prism in the objective. 

Cystoscopes. — ^The Buerger cystoscope is an mdirect-vision type and is 
provided m various combmations, one of which (universal cystoscope) has 
a wide range of usefulness but, being size 24 F , must be supplemented by 
smaller instruments The Buerger “universal” cystoscope consists of three 
telescopes, viz, exanuning, operating, and double catheterizmg, and two 
sheaths One is convex, the other concave The Buerger convertible cysto- 
scope, made in sizes 21 and 24 F , is a combmed operating and double 
catheterizmg instrument The telescope carries a large operating channel 
which may be divided for double catheterizmg by a removable fin When 
employed as an operating instrument, the channel will admit one 11 F. 
Garceau catheter and various operating accessories This mstrument has 
been largely displaced in our operative work by the panendoscope of 
McCarthy. Its largest sheath, which is size 28 F , will admit catheters up 
to size 15 F. 

Smgle catheterizmg cystoscopes of Buerger design (other than the oper- 
atmg mstrument just mentioned) are made in sizes 16, 18 and 21 F. We 
employ the instrument, size 18 F , m the many cases in which the double 
catheterizmg cystoscope is inapplicable on account of the small size of 
the urethra, and use it frequently for vesical and prostatic examination. 
I'his instrument permits the catheterization of only one ureter at a time 
and ^vlll admit a 5 F. ureteral catheter The telescope cannot be with- 
drawn from the sheath with the catheter in situ but we find this type of 
cystoscope useful for studies of the upper urinary tract m patients with 
small urethrae The same mstrument in size 16 F. may be used in baby 
girls, and m boys of five years, or older By ehmmatmg the catheter 
channels the telescope may be enlarged, thus providing a simple exam- 
ming cystoscope with an unusually large visual field. This mstrument is 
made m sizes 13, 15, 18 and 20 F Cystoscopes of the improved Brown- 
Buerger type, used routinely by the author, comprise both the double 
catheterizmg and the smgle catheterizmg types 

The Young cystoscope is a umversal type comprising one convex and 
one concave sheath, size 24 F , and four telescopes The latter furnish 
vanous angles of vision ranging from forward to retrograde 

The Bransford Lewis universal cystoscope, size 24 F , is unique in 
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employing n nngle sheath with openings on both the concavity and con 
verity with both direct nnd mdirccl vision telescopes. 

The /oroWique paacitdoscojw (iteCarthy) is employed by the author 
chiefly M an operating instrument 

The Oemnger ey$to-urethroieopc a direct \iiion instrument is cm 
ployed in our dime for examination of the proslalic urethra 

The McCarthy conteHtble cloic vmon cytto-urtthroicopt ii used fre- 
qoenUy in sire 21 F for double catheterization and inspecting the bladder 
and deep urethra It ma^ be had in sizes 18 to 27 F^ the largest size 
being like the Buerger cj'stoscope con\ertible for operating purposes 
aose indirect vision (15 degrees forward) is attained by so arrangmg the 
lenses that the image is formed within the objective and not on lU surface 
as in the ordinary objective In this manner a large clear field of vision 
IS provided notwithstanding dosenesa of the object 

This instrument is most useful for examming and cathetcnzing the 
ureters in imtable contracted bladders and for inspection of the deep 
ttrethra* For the latter purpose it is inferior to the Geiringer cystoscope 
with which one can sec the entire urethral circumference. 

The Bruoick cyiicscopc is a direct vision double cathetennng and 
operating instrument which many operators find satisfactory for routine 
Qse 

lUumtnaUenu — The dry-ceD battery u the safest and most satisfactory 
source of current IlbeosUt*conlroUed street current muil not be used to 
DJummate cystoscopes while employed for cystoscopic electrical operations 
or roentgenography on account of danger of serious injury to patient and 
operator 

Strnlxtatton oj CytUneopct — We employ tablets each contaming mer- 
cury cyattide 0^ Gm and sodium borate C P 1 1 Gm. (Cumstou) A 
1 1000 tolotion 15 used for the sterilization of cystoscopes and ureteral 
catheters. The drug will not corrode instruments when used m the above 
strength and is not imtaling to skin or raucous Diembranea. Metapben 
(1 2000 solution) produces complete sterilization m five mmutes and does 
not tarnish the mstniments. 

ITreteral Catheters. — The best grade of perfect catheters only should be 
used Whistle-tip (Nos 5 or 0 F) catheters are the best for routine use. 
They are ideal for collecting unne and for the differential phthalem test. 
Olivary and blunt tipped types provided with lateral eyes are also useful 
The equipment should mdude catheters m sues 4 to 8 of the whuUe, blunt, 
and ohvary tipped vaneUes Some should be plam others graduated m 
ccntrmelers. We employ shadowgraph types routmely for diagnostic pur- 
poses, plam types for treaUnent- 

SUrUfzaUon of Vrvieral CaihtUn — We unmerie the catheters in 1 1000 
cyanide of mercury solution and inject some of the solution through them 

CTBT08COPIC TKCHlflC FOR DUGKOSW 

Prop^tion of Pationt— We advocate giving unuary anUaeptica for 
several days preceding exammabon The lower bowel is deansed by 
«ema. A prelmu^ mjectwn of morphme gram) or dSaudid (Ur- 
Yia gram) whach have no appreciable influence on renal function, u given 



18 


THE PRACTICE OF UROLOGY 


the window, which is provided with an inclined surface, and combines the 
functions of the convex and concave sheaths 

The telescope contains the optical system and includes catheter channels 
and the catheter deflector Light rays enter the optical system through 
the objective, which determines the size of the fleld of vision and, in 
indirect-vision type instruments bends the rays and directs them in the 
axis of the telescope. 

The objective consists of a series of prisms and lenses combined m 
various ways m the different types of cystoscopes, to provide various angles 
of vision ranging from almost directly forward to retrograde or backward 
vision Having traversed the objective, the light enters a set of center 
lenses which are achromatic and prevent breaking up of the light rays into 
their constituent colors, thereby sharpening the image The latter is then 
transmitted to the eyepiece, the lenses of which are for magnification and 
correction Correction is accomplished by means of a prism which corrects 
the m version caused by the prism in the objective 

Cystoscopes. — ^The Buerger cystoscope is an indirect-vision t 5 Tpe and is 
provided m various combinations, one of which (universal cystoscope) has 
a wide range of usefulness but, being size 24 F , must be supplemented by 
smaller instruments The Buerger “universal” cystoscope consists of three 
telescopes, viz, examining, operating, and double catheterizing, and two 
sheaths One is convex, the other concave The Buerger convertible cysto- 
scope, made in sizes 21 and 24 F , is a combined operating and double 
catheterizmg instrument The telescope carries a large operating channel 
which may be divided for double catheterizmg by a removable fin When 
employed as an operating instrument, the channel will admit one 11 F 
Garceau catheter and various operating accessories This instrument has 
been largely displaced in our operative work by the panendoscope of 
McCarthy. Its largest sheath, which is size 28 F , will admit catheters up 
to size 15 F. 

Single catheterizmg cystoscopes of Buerger design (other than the oper- 
atmg instrument just mentioned) are made in sizes 16, 18 and 21 F We 
employ the instrument, size 18 F , in the many cases in which the double 
catheterizmg cystoscope is inapplicable on account of the small size of 
the urethra, and use it frequently for vesical and prostatic examination 
I'lns instrument permits the catheterization of only one ureter at a time 
and ^vlll admit a 5 F ureteral catheter The telescope cannot be with- 
dra\vn from the sheath with the catheter in situ but we find this type of 
cystoscope useful for studies of the upper urinary tract in patients with 
small urethrae The same instrument in size 16 F. may be used in baby 
girls, and in boys of five years, or older By eliminating the catheter 
channels the telescope may be enlarged, thus providing a simple exam- 
ining cystoscope with an unusually large visual field This instrument is 
made in sizes 13, 15, 18 and 20 F Cystoscopes of the improved Brown- 
Buerger type, used routinely by the author, comprise both the double 
catheterizmg and the single catheterizmg types 

The Young cystoscope is a universal type comprising one convex and 
one concave sheath, size 24 F , and four telescopes The latter furnish 
various angles of vision ranging from forward to retrograde 

The Bransford Levns universal cystoscope, size 24 F , is unique in 






20 


THE PRACTICE OF UROLOGY 


fifteen minutes before examination The patient is placed on a suitable 
table in the prone or semi-Trendelenburg posture The external genitals 
are cleansed with soap and water, followed by bichlonde solution (1 5000) 
The patient’s legs and lower abdomen are covered with sterile sheets, 
preferably a special cystoscopic sheet (Fig S) 



Ward PENNSYLVANIA HOSPITAL Unit Hlitory No. 

Ua>' CYSTOSCOPIC CHART 0 P D No 

Name Service 


InrtrumenU 

Anestheila 


Bladder Unne 



Introduction of Instrument 

Residual 


Bladder Toleiance 

Capacity 


Trigone and Ureteral Orifices 


1: 

Bladder Pathology 



f 

Sphinctenc h^argm Beep Urethra 


1 

( 




Data from Cathetcriration (R) Ureter 


f 

< 

1 

Data from CatheieruatKm (L) Ureter 



Unne from (R) Kidney 

Spec, to Lab 


Unne from (L) ILdney 

Spec, to Lab. 


PeKic Retention 

Pelvic Capaaiy 


U L 

R L 


Fig 1 — Cystoscopic chart used routinely in author’s clinic. This chart permits rapid record- 
ing of important cystoscopic data. Reverse side of chart is shown m Fig 2 

The Instrument Table, — A sterile table is provided for each examina- 
tion m our clmics containing 

Package of gauze 

Long, shallow pan for sterile water m which instruments and catheters are rmsed after 
removal from sterilizrag solutions 
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Analgesia. — It is cruel to perform cystoscopy without analgesia. Novo- 
cam solutions are practically harmless while cocaine and nupercame are 
more toxic but satisfactory otherwise 

Technic — One ounce of novocain solution (2-5 per cent) is slowly 
injected into the urethra, using for the purpose a blunt-nozzle synnge. 
Grentle massage over the bulbous urethra may cause the solution to enter 
the prostatic segment In most cases we pass a small rubber catheter to 
the bladder and inject % ounce of novocain solution The catheter is then 
withdrawn until its tip lies in the prostatic urethra when an additional 
% ounce of the solution is injected Lewis employs a tablet depositor by 



Fig 3 — Model of cystoscopic sheet used by the author Circular insert consists of 3 
flaps, h', b' and c The former, which are 34 inches m width, serve to cover legs of patient, 
while the latter (c) has an aperture (c) for the cvstoscope, and pockets (d) for test tubes 
Central flap (c) covers the perineum and dram pan 


means of which a tablet containing alypin (1% grams) is placed in the 
deep urethra 

In difficult cases, caudal analgesia (p 128) should be used In the 
examination of highly nervous individuals we sometimes employ avertin 
supplemented if necessary by nitrous oxide-oxygen In most cases local 
analgesia (novocain) supplemented by oral admimstration of sodium 
alurate (3 grains) or other barbituric acid derivative, given several hours 
before cystoscopy and followed just prior to operation by hypodermic 
admimstration of dilaudid (^o gram) or morphine (% gram), is very 
satisfactory 

Introduction of the Cystoscope — With the penis held upright, the well- 
lubncated cystoscope is introduced to the level of the bulb (Fig 4) The 
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preiinuU «)d u now »Wly dcpreiscd mud the bemV preuing mgmnjt the 
denial spbmcUr musdc gmduaWv lU rcaitUnw and enters 

ihe membmnaus segment, thus oblitcmting the filed cur^e oI the urrt^ 
The mstmroenl under gentle pmsure l«\cr«i Uio prosUtic 
meets vnih slight rcsuUnce at the miemal sphJDClcr and cnlort the bladder 
(Fig 5) The only difflenltj will be encountered m directing tbe beak 
mto the membranons nirtbin Pressure o\er the suspensory ligament of 
the poms, or elevating the instrument through pressure applied over the 
penneum aids m overcommg this iVnv obstruction which docs not vield 



n*. -i— IfltroJttcUoo of the cTMCMCopa (PiwD-Boerjo- ITIti penii teW cpriflit the 

butiBiwat h ptMcd to Icr^ of tri^nfulu- UjMiait (tee FI#. S) 

to gentle manipulation is an indicsUon to postpone cystoscopy until its 
cause IS delertamcd by other means (Pig d) The preliminary passage of 
a steel sound often simplifies the rntroducticm of the cystoscope. 

Irrigation Methods— In exaimnation of actively bleedmg or badly in 
fected bladders, it is adnntageoiu to irrigate per catheter before mtro^ 
doong the cystoscope 'We use sterile water 

Alter mlroducmg tie cyjtoKope, the obturator u removed »nd repUced 
by tie teltacope. Tie imgelrag sppamtu, U then connected and the 
reqinnte amount of fluid lolrodnced H the field a clouded further waah 
mg may be necessary 
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Analgesia. — It is cruel to perform cystoscopy without analgesia Novo- 
cain solutions are practically harmless while cocaine and nupercaine are 
more toxic but satisfactory otherwise 

Technic , — One ounce of novocain solution (2-5 per cent) is slowly 
injected into the urethra, using for the purpose a blunt-nozzle syringe 
Gentle massage over the bulbous urethra may cause the solution to enter 
the prostatic segment In most cases Ave pass a small rubber catheter to 
the bladder and inject % ounce of novocain solution The catheter is then 
withdrawn until its tip lies m the prostatic urethra Avhen an additional 
% ounce of the solution is injected Lewis employs a tablet depositor by 



Pig 3 — Model of cysLoscopic sliccl used by llic nulhor Circulnr insert consists of 3 
flaps, b', b’ and c The former, >\hicli are 34 inches in vridth, serve to cover legs of patient, 
while the latter (c) has nn aperture (c) for the evstoseope, and pochets (d) for test tubes 
Central flap (c) covers the perineum and drain pan 


means of which a tablet containing alypin (1^ grains) is placed in the 
deep urethra 

In difficult cases, caudal analgesia (p 128) should be used In the 
examination of highly nervous individuals we sometimes employ avertin 
supplemented if necessary by nitrous oxide-oxygen In most cases local 
analgesia (novocain) supplemented bj^ oral administration of sodium 
alurate (3 grains) or other barbituric acid derivative, given several hours 
before cystoscopy and followed just prior to operation by hypodermic 
administration of dilaudid (VSo gram) or morphine (% gram), is very 
satisfactory 

Introduction, of the Cystoscope — With the penis held upright, the well- 
lubricatcd cystoscope is introduced to the level of the bulb (Fig 4) The 
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only the tngonc and bos fond Ha«ng distended the bladder the wndow 
should be routed upward and adranced until the beak is in conUct with 
the poslenor superior bladder waU If the cysloscope is kept exactly in 
the midlme and withdrawn slowlj one will note a crcsccnt-shaped curtain 
across the field from above downward and on further withdrawal of the 
uutniment a red blur is encountered The curtain represenU the sphinc 
tenc margin the red blur mucosa of the prosUlic urethra During this 
procedure the observer has examined a central stnp on the bladder summit, 
which vanes in width depending upon the lens system, and the distance 
of the object from the lens (Fig 7) The beginner will soon learn the 
disUnce required to gl^e n good picture without sacnficiog the size of the 
visual field Dunng this initial examination a rounded opalescent object 
is encounlered m which the cjitoscopic lamp is mirrored and through 
which the vesicnl mucosa i* seen indistinctly This is a bubble of air and 
denotes (cystoscopicallv) the summit of the bladder Repeal the pro- 
cedure de*cn*bed above until e\erA portion of the bladder wall has been 


n*. 7 Fif. a. 

Fig 7 — \Kn«ti pootJonf at Um CT^loacope (fauHnet riikn) lo csunbuitlDD ol Um ftotcro- 
fupenar hUida vaQ, 

Fif. 8 — Fochioa ot Uw e^vUiKope (IwQrrct Ttiioa) wbeo altrapUBS to ofauln a btnTf ejn 
tIbw (J pCNt^robfa^or arftutnt ot Uia Uadd«' 

brought mto view* each stnp of bladder wall examined should overlap m 
the visual field that examined previously The cystoscopist should adopt 
a routine procedure, examining first the superior wall then the right 
lateral wsll, the fell lateral wall, the bas-fond and tngone and the sphinc- 
tenc margin It is difUciilt to visualize the vertex and postero-infenor 
portion of the bladder with the indirect vision malrument, but most of this 
area can be seen by depressing the ocular end of the cystoicopc (Fig 8) 
For complete examination of these areas a forward view must be obtained 
Cystoscopic Appearance of the Ronnal Bladder^The cystoscopic fea 
tuTM of the normal bladder that arc to be contrasted with appearance due 
to disease, concern the following (a) luster of the normal epithelium (fa) 
vajculanly and coloring' (e) surface contour of the mucosa (d) surface 
t^tour of bladder wall as a whole (e) color vascularity and contour of 
^ tagone and ureteral onfices 
^ norm^ veacal mucosa is ydfowish salmon pink throughout, except 
in the Ingonal area, where a deep pmk is olten encountered The mucosa 
may be white in anemic mdivjduals or because of msuffiaent distention or 
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The degree of bladder distention necessary for complete visualization 
varies, but the average amount of fluid required is about 200 cc We 
permit the fl.uid to flow under vision until the mucosal folds are well ob- 
hterated except in the case of very large atonic bladders in which complete 



Fig 5 — ^By depressing ocular end of cysloscope its lip engages the aperture m the 
tnangular ligament, enters the membranous urethra, and in absence of obstruction m deep 
urethra can be advanced to the bladder by gentle forward pressure In this figure the scope 
havmg reached the bladder has been rotated so that its window is directed downward Ob- 
turator is now replaced by the telescope, bladder distended and examination proceeded with 

distention would render visualization of remote parts of the viscus impos- 
sible The irrigating medium should be at room temperature Overdis- 
tention causes bladder irritability and must be avoided 



Fig 6 — Obstacles to introduction of cysloscope situated at or near the vesical outlet 
mclude those shown here, (A, median bar, B, large calculus in the bladder) , together with 
very large vesical tumors, congenital distortions of deep urethra, traumatic rupture of deep 
urethra, large pelvic tumors and prostatic enlargement 


Exammation of the Normal Bladder — The cavity of the almost empty 
bladder as viewed with the indirect type of cystoscope has the form of a 
transverse slit, the superior wall having descended to meet the trigone 
and bas-fond As distention takes place, the superior wall rises, the slit 
widens and if the ^vlndow of the instrument is directed downward, one sees 
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only the tngone and bai fond Having diitcnded the bladder the window 
should be rotated upward and advanced until the beak m contact with 
the posterior superior bladder wall If the cystoscopc is kept exactly in 
the midlme and withdrawn slowly one will note a cresccnt-shapcd curtain 
across the field from abo\e do>vnward and on further withdrawal of the 
instrument a red blur is encountered The curiam represents the sphinc 
tenc margin the red blur mucosa of Uie prostatic urethra Punng this 
procedure the obsen er has examined a ccnlrril strip on the bladder summik 
which vanes in width depending upon the lens system and the distance 
of the object from the lens (Fig 7) The beginner will soon Icam the 
distance required to give a good picture without sacnficing the size of the 
visual field During this initial examination a rounded opalescent object 
is encountered m which the cysloscopic lamp is mirrored and through 
which the vesical mucosa is seen indistinctlv This is a bubble of air and 
denotes (cystoscopicallv) the summit of the bladder Repeat the pro- 
cedure described above until everv portion of the bbdder wall has been 



Fit 7 Rr. 8. 

FIs podUoQi of U>e c7»loMcope (bdlivct vUoq) in ezuntoAlJoa] of Uto aatoro- 

w pet' M c bfwUrr v*il. 

Ftf. B — IWtiAi of lie eyiltrtcopo (hidirect Tiriao) when slt^isptios to ofttain « bW* eye 
Tiov of tbe poctm^btferfor MssMt of the bleddef 

brought into \oew* each strip of bladder wall examined should o^erIap in 
the vtsusJ field that examined previously Tbe cystoscopist should adopt 
a routine procedure examining first the supenor wall then the right 
lateral wall, the left lateral wall, the bas-fond and tngone and the sphmo 
tenc margin It is difllcult to visualite tbe \-ertex and postero-infenor 
portion of the bladder with the indirect vision instrument but most of this 
area can be seen by depressing the ocular end of the cystoscope (Fig 8) 
For complete examm abon of these areas a forward \uew must be obtamed 
Cystescopic Appearance of the ITormal Bladder — The cystoscopic fea 
tures of the normal bladder that are to be contrasted with appearance due 
to disease, concern the foUowmg (a) luster of the normal epithelium (6) 
vascuUnty colonor (c) surface contour of the mucosa (d) surface 
of bladder wall as a whole (o) color vaseulanty and contour of 
the^hinctenc margin and (/) the tngone and ureteral orifices. 

The normal vesical mucosa is yellowish salmon pink throughout except 
m the^go^ area, where a deep pmfc is often encountered The mucosa 
mav be white In anemic individuals or because of msufiicicnt distention or 
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Fig 9 — Reasons for failure of cystxiscopic visualization A, Window of the cystoscopc 
occupies the deep uretlira B, Cystoscopc has been advanced too far so that a fold of the 
bladder wall covers the window C, Beak of the cystoscope is embedded m a large neo- 
plasm D, Window of the cystoscope is occluded by a calculus E, Beak of the cystoscope 
IS embedded m a mass of blood clots F, Cystoscopic lamp has “burned out.” G, Bladder 
IS empty 

undue proximity of the lens, may appear very red The blood vessels of 
the normal mucosa usually constitute a rich network, while comparatively 
few vessels are found in some cases The apical portion of the trigone is 
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uju»lly 60 vaiculor that indundual vesaels caimot be 8«cn The bMnl por 
tioQ of tbe txigone u leaa vuicular and the inlcruretenc bar aervcs aj a 
dividing line between linear vesaela one ict of which bclongi to the tn 
gone, the other to the baj fond or poat trigonal pouch 



Plf. 10. — ReBwte AKU o! bUdder nQ A Nctspluoa* fhoAled it Uie po«taoatp«^ 
portion of bUdder wiD ire ddBcull to rtfulbe, opcciiDj ibor poftenor portiooi, ud Dke* 
wW dlScnlt to reoeb «(Lh in electrode, eipcekllj wbn ii imlt of prtatitie enlirfemest 
tbe Tetidl otrOrt h dented. B, RepmenU • coiBpinillTdy blind ipot to IndirtCl rliioo. 

FlC 11.— matnlki lb« eSect of tSUof cjitncopo oo ibe fidd of rUoo. Mote tbii 
object bi oettido tits deld vitb the bftmmcst tSted. 

The conrul loiter of refical epithelium periniU even tllummation, whQe 
m cyftilu aod other duwjises it u Jack luilcr or liglil-absorbing " The 
lurfice contour of the fully duteoded normal bladder u rc^Ur and 
cnooth while in the lermrelaxed state the mucosa is tlirown into folds. 



n*. 18 — Eiunlnitko of rwk*] caJcalcn from differort iltitodm iWin* of dktiiM 
oo imgplflcitkiQ. (Bedriwo fjoni Micolpfae.) 


Hypertrophy of the veucal muaclea cauamg trabeeulalion la never aeen m 
the norms} blsdder 


AHerationa in bladder contour are caused by external prenure from 
nleme, rectal or mtestuud tumori tracbon canaed by adheawna, mteabnal 
diverbcula. etc, and by relalabon of the anterior vagmal arall The 
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bladder may be displaced by pelvic tumors. In such cases the bladder 
mucosa may be normal, although normal configuration of the viscus cannot 
be restored m some mstances under full distention 

The S'phmctenc Margin — As viewed cystoscopically, the vesical sphinc- 
ter and trigone resemble two horseshoes placed at right angles with the 
heels apposed If one follows the margm of the vertical horseshoe with 
the cystoscope, it will be seen to merge at the lower portion on both sides 
with the margm of the honzontally placed horseshoe, the former cor- 
respondmg to the sphincteric margm, the latter to the lateral margm of 
the trigone The sphincteric margin is concave (Fig 13), pink, and 
perfectly smooth m the noimal male bladder Slight irregulanties are 
found in the normal female bladder 

The tngone is an equilateral triangle (Fig 14), with sides approxim- 
ately 1 inch long, the anterior apex of which corresponds with the inferior 



Fig 13 — Contour of the vesical orifice as seen with indirect-vision cystoscope m a senes 
of fields obtained by rotating the instrument m its long axis At the apex of the tngone 
(lowest portion of the onficial nng) there is a sbght elevation, remamder of the orifice bemg 
circular Onficial nng (sphmctenc margm) is concave except at its lowest point 

portion of the sphincteric margin, the lateral apices with the ureteral 
orifices The base (mterureteric bar) is shghtly elevated due to continua- 
tion from one ureter to the other of the external longitudinal muscle 
bundles of the ureters This serves as a dividmg hne between sets of 
arterioles belonging to the bas-fond and the tngone, respectively, and often 
serves as a landmark m locating the ureteral orifices, although m the in- 
flamed bladder its identity is usually lost The mucosa of the tngone is 
smooth, and is thicker and more sensitive than other portions of the 
bladder wall The lateral margms are often indistmct but owing to unusual 
thickness (congemtal or acquired) of muscle fibers runnmg from the 
ureteral orifices to the sphmctenc margm, they may stand out prommently 
The ureteral orifices occupy the lateral apices of the tngone (Fig 14) , 
they may be situated on the summit of a little mound, on its side, or may 
he practically fiush with the bladder wall m cases m which the margins of 
the tngone are poorly defined Onfices vary normally m shape, size and 
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D««p frooTc L^tng to normal onfloe vlUi orerfaanging fold of io o c o m l B Small 
orifice ritcited oo i Bmod irpreaeaUng the erpaoded aid of a vmall Intruoanl •egiDoit. 
Same at precet En c except tKat tba creler qpajdb to }oIq Ute trifooe. D Tbc ureter b 
pcnsUltb aod hai retracted and opened to emh a Jet of orioe. £, Pin point raeatxa 
I/faif abnoat flmb witb tbe bladder vah. T DonUe ortteral orifice— opening ritoated ride 
bj fida. G Docble areteial orifice — openbfa is line with Ute oreter H, fObTTfca orifice — 
a comsKB tTpe — ritoated oo tbe aammlt of tbe ortteral motiDd. 1, BHtirv* orifice — anotber 
coatuBco type — ritoated cn tbe lateral arpect of tbe ureteral soond 
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and rcionneJ a proceu vbich take* longftr than tha rtpair ol tli« wurooDduig 
aolt parU. 

Ntw capflUry TtwcU are formed atnoog tie exudate, boddlog out from tha 
ndta of exUtug capiCarief, and joudng with other hodi to form loopa, arooiul 
which appear fibrohiaata and pjaima ccfla. Thoa there ia fooned a vary 
raacuUr of soft, friabia toue, bright red In colour and bleeding eaaily 
to the touch It u kuoim at yntnuiarion tiuue, and U veil aeen on tha floor 
of a clean healing g leet la the caaa of an Incued voond vith tha edges 
Bpfttoxmutcd, it u reiy amall in amount, aa the larrouadmg tiasuea are in 
contact soon re*catab]ish oontiooity a couditloo knovn aa htaltog 
per p^n 1 ^m whereas in ulcers and lacerated wounds where much tisane is 
»rwt a Space exists flUed with blood clot the replacement of this clot 
by grannUUons U a slower process (heaUng by trtnnllHon) which can 
sometunea ba accelerated by approximatbg two granulating surfaces 
(heaUng by ^rtiinn o( grannlaUoai) a process only to be sUempted in the 
absence ol inloctkm of theca graoulating •niiocca. 

Tha jUroUoitf are elongated cells, which throw out a series ol flbnls in 
and arouod t be ir oytoplaam which gradually elongate and nartov down the 
original cell, »nrt by their conlraetnre give flrmneas to the new tlssus 
ultimately becooung so nameroas aa to result in constnetjoo of the Teasels 
and obruMs Kamng b the area. 

The plomu ceffs which are Irregular b shape and contain granulca m the 
gybplafm, axe distributed among tha capiUaries and form a stroma, from 
vbleh the tlisne celli may regenerate or paihapa they act merely aa a 
sciflohliog aloog which the cells of mdiTkloal tlsenea grow out bto the injured 
area and nlum^y reform it. 

This repair is brwght about by changes b the scar and granoUtion tone 
b the area, which it will ba remembered consists of blood Teasels, plasma cells 
and fibroblasts, bat the regeneration of Ussua is nsually more or kwt imperfect, 
K» that some flbrotu and ecatring persista in the aflectod area. Usually the 
longer the imtatiou has petststed tbe greater the reaulUng scarring hence 
txteoiiTe fihross u more common in caeca where inleotion haa been preaent, 
or Large areas of tlsna hare been aflected or lost by slooghbg 

The (raotmaat of inflammation » more aptly desdt with nndu the raiious 
types of inflammatory reactioiu ooDed forth by different irritanu m the body 
but it may not bo out of plsoa bneSy to enomeate here the of 

tr e a tm ent neoetaaiy b any mflsmmatory rmctloa — 

L Rtmoml of tJb coum qf imtonoi* wbanarer practicable, or tbe redoettoo 
of the ioitant to a mmimtim ({ its total remoTil is not poasiblei To attain 
this and ths ate* may be excised or treated with tha cautery or canstw but 
u this m many oases entaib severe damage to tune, it is freqoaally advisable 
to oodtent o a e ae l f with less drastdo measures which at the removal of as 
much imtsut as ponble while not d«m«yng iKa times uuie tVi»n js necessary 
Ur compatible with their subsequent utility Such methods oomBstbiiMisions, 
d fim aga, and means to promote freer blood and lymph supply which serve to 
fumoTs tha soutee of untatuo from the locality and axe foDy deaodbed b 
Oiaptar UL, p. 37 

2. Bmt Olid tupport to the inftaoied area, in oeder to loaaen pain *nd to 
Iocs haa inWrinn , 

3. Tiomoiion qf latrauof Hood <uti fynpA tuppl^ to the area, so aa to bring 
nb^menii ot white oella and antibodim to deal with the aotnoe of 
tortation. This also serves to dilnta and carry away the imtaut, but 
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L INTRODUCTORY 

Th» tmporUw* ol bxstetwlogy lor modfrn %aTgtry onwrt- eiuly 
be over«iUmAt«d 7or besides its obvioni snd now wc^ reoogmxtd 
TckboD to ixtTgicsl desolioeas In the msaigement of Toaods, It often 
pi o v o Itself of the abnott Ttloe iQ prognosis, It not infrequentlj 
affotdi rtiy great f "ft* hi the treabnent of infeetire jji o oeM a s, 
and It is esaeotul In estabUsUng e eertaln djsgnoats in many otherwise 
doobtfol c&eea. 

The sorgeoD amnot be too careful to take ererr adrantage which 
baeteruiogy a&orda of aoqnaintuig bunscU with the ptecaae ohaiaotei 
of erery infectlan be is called opon to treat, and the attnal Identity 
of its causal agents nor can be be too weQ informed as to the 
nature and the mode of aotion of tbe mloro-organiama with which 
the tissues of his patient have to deah 

The methods of bactenology are m general eoctremeiy aunple, and 
all the infarmatMQ required can in rety many oasea be both eanly 
and qoiekly obtained. A mkmtscope, aome elides, one or two ftains, 
and a few culture-tubea should be aa much a part of the surgeon a 
atsensl aa a oatheter or a acalpeL Etoi when the opinion of an 
expert baeteiiologtat ii found to be desirable, a mioroaoope-preparation 
and a culture which were made at once on opening an abacev, for 
example, wffl not Infrequently enable him to gire much mote certahi 
and reliable infortciation to the s or geua th«n u likely to be obtained 
by any examination of the Hme matenal after the lapse of perhaps 
hocia, or it may be, a whole day In bactenologioal material which 
hat not bees, dedt with at once, the death and diaappearanoe of mote 
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delicate nucro-OTganiBros, and the rapid multlplicatioQ of the more 
robust types will often oompletdy alter the baotenological picture. 
The examination may then entirely f^H to rereal the tme nature of 
the mfeotion, or even give a purely negative result. Moreover at 
a time irhen treatznent founded on baotenologioal methods is being 
indely extended^ and the use of vaoomea &i protective and curative 
agenta is bemg more and more gonaraJly attempted, it is 
of the utmost importance that the surgeon should make 
fa mi lia r with the principles whioh iTim msthod pf treatment, 

ao that due regard may be paid to the need for ocourate bactenologioal 
diagnosn Equafly essential is it that wide chmcal knowledge and 
Qxpenenoe should invariably direct and control its application. 

Although the idea that unknown mmute forms of life might be the 
Qousal agents of disease was suggested even m the pin-OhrMtian era, 
and again brought mto prommence by wniers of the seventeenth 
eighteenth and early part of the nmeteenth oentunee, the history of 
pathological bactenolo^ b^ms for aD practical purposes with Pasteur 
His epoch m a km g studiea, between 1800 and 1860 of the phenomena of 
putrefaction and fennentaUoQ which gave the death blow to the theory 
of spontaneous generation, at the same fa ms proved beyond questaoo 
that those prooesset were due to the intrusian of actrvo extjaneous 
hvmg mioro-organiima. Tbe diaeovesee of Pasteur azieated the attention 
of the oiviliied world and his resulte were soon ooiL£nned by numerous 
obaerven— this coon try more eepemafly by Tyndall, Burdon-Sandex 
son and Lister The praotsoal genms of laster speedily realised the vast 
importanoe which theeo diaoorenes posscMed for operatire surgery 
and, lu particnlar for the orents associated with the healing of wounds, 
and grasped the immense advantages which would result from the 
discovery of means for getting nd of harmful microbee from the field 
of surgical operatioua. Following the path marked out by the mvesti 
gations just referred to, his own Ubouous studies (1667) laid a sure 
foundation on which, unaided, he was able to raise the noble edifioo 
of antiaeptio s ur ger y and thereby oonfer inestunable benefits upon 
mankind at large. His to gratitude u not diminished by the 

fact that fuller knowledge has developed antisoptw methods into 
aseptic ones, for antisepsiB, and antisepsis alone, mode the aseptk 
treatment poasiblo. 

■While lister was engaged in proving the neceanty and providing 
means, of getting nd of micro-oTgainsms in general in operative 
surgery other obeerv en were following out the illuminating work 
of Pasteur along other Dnes, and presently succeeded in estab- 
lishing bacterial specificity in a number of diseases. Davain^ who, 
in 1800 hsd already oheerved the presence of rod like micro-organisms 
In the blood of animsls that hsd died of anthrax, without definitely 
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wooutmg thorn with tho caiuatioo ol Uw diwow, now returned to 
the lubjcot (1B63), thawed that tuch Wood waa onlf capable of 
tranimitUng tho dieOMo to healthy aidmtl* when theto rods were 
prrecnt in It. Ho was conflrmod, m 1S70, by Robert Koch, who 
toccoeded in obtaining pure culture* of the organism, and by hii ex 
penmoital obrervatiom cleariy prored the tpeafidty of the bactorfum 
in quettMCL 

In 1881 Kooh mad* hit firtt gnat oontributiOQ to baotarfologtcal 
technique by tho btrodnotion of tho ute of geUtm as a culture medium 
Thn d^Tory Inaugurated a new era m the luTOttigatKin of bactenal 
by enabilng pure oolturet of bacteria to be prepared with 
ease and oertarntr In the tame year Kooh was led m the oo iu 'te of hit 
exact inTestigatroBS to adranoe thioae postulate* for bactenal tpeethotty 
In di*e«M which are atm aooepted at fundamental prmaplek. Hit 
obterrations toon attracted rmircittal attention, and from this penod 
datet the rapid derelopmeat of modem bartenologioal reteatoL 
The nmpliEeatlon of the culture methodi, and the rntroduction about 
the tame time, by Ehrilch, Wetgert and Koch, of amUne dyea as 
KtauB for micrxirganUmt, smoothed the path for the army of patient 
and acute inTeaUgatore who now began to wodc upon t^ ptoblemt 
of infection. 

The extraordinary actinty of the last forty yeas in this moat 
fertile ddd o£ eaenUEo study has resulted in an France unequalled 
in raplditT and in importtoee In the whole history of pathological 
Inrcftigation, and hat led to those ditooTBPes regarding the etiology 
the p rogrees, piophylaxli, and tpeoifie tmtment of a Urge nombec of 
Iniectioita which hare enterdy revolutioniied the aspect of modem 
medicine. 


IL GENERAL BACTERIOLOGY 
A. GENERAL MORPHOLOGY AND DEVELOPMENT 
L FORM AND HIZE 

Baetena an minute regetable orgaoumt which pocsen a uniform 
and ntnally well marhed outline, and, though raiying eonsideTtbly m 
ihape, may be broadly classed under the apbeneal or rounded 

(coca) rod-thaped (Udih) curved rods (vibnoTHa), wavy elements 
(■pnDU) tarew-thaped organisms (tpirooheeta) and fiUmentoua forms 
(streptotiuii, etc.) On the average, the dUmeter of a coocut vane* 
between Ol^-l /i (/i =■ tV*t mm.) whflo the rods, whether straight 
or curved, may posMss a length of from 1-6 fi, or eroi 8 /t or more, 
with a diameter of from O'U-O 6 /t In di2erent Thus, BactUus 
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anUineu has $. length of a-10 with a breadth of 1-1 5 while B 
eoit only mearoroi 3~4 ft by aboat 0-6 f* wide, and B u^uenxa u 
still Bnmller being lose in length than the width of B ajiikncu and 
measTmng about 0-6-1 fx long, by 03-03 fi wide 

Betwetm the gronpa already mentioned occur mtermodiate forma, 
which it may bo difficult to aamgn to the one oUm or the other 
Hence baa anaeu the use of auob terms aa ooccobsallas (e.g B 
fTcdiffiosus) and the like. Moreover m each group itself condor 
able diversity of form appears. Thus, among the coca we may 
note well-rounded forma like ataphylococo, bean-shaped or kidney 
shaped bodies like tbe gonoooooas and menmgocooous, and lanoeo- 
lato organisma auoh aa the pnenmoocooua. Among the roda atiU 
greater diversity la found. They may bo qmto straight m outline 
AS IB the B letant ca be slightly b^t sa ia the badHua of tuberculoeia 
they msy have ihsrply cut ends like B ondmns or bo rounded off 
like the B nibtilu and they may bo nregnlar swollen at the ends 
or oven olub-ahaped, as, for eixample, is frequently the case with 
tho B dtjpJititncB and the dipbthennds. 

3 ABEANOKUENT IN SPAOB 
The arrangement of baotmia in space depends largely on then 
mode of growth and manner of mnltaplying by the diTiaicm of one 
organism mto two new mdependant mdindoala (see p 7) and on the 
degree of adbecon which reznama between the new mdividaala thus 
formed. Among tbe cooci divimon may oconr m one direction only m 
two directions matoally at oght angfea, in three directaona at right 
angles to each othsr or m an Indefini te number of djreotiona, and more 
or leas adhesion may persist between the new elementa, thus gmng 
rise to single elements, diplococa atreptoooca tetrageni aareme, eta 
phylococo, and tbe like 8unilarly among tbe rods where divisiod 
only occurs in a direction at right anglee to the long axis, varying 
degrees of adhesion among the lodmduo] bacteria give nse to on 
arrangement as either separate organisms, paired forms, or not in- 
frequently chains. Among tho curved rods very similar appearances 
are found, Tho filamentous forma may present, in addition to the 
ordinary method of dimion or in place of it, tho phenomenon of 
branching or bifurcation but Into this it u not neoeaeary to 
enter here. 

3. OLABSIFiaATION 

An adequate olaaaiflcation of bacteria, on tho baau of morphology 
physiology or Wo history is at present impoasihle it must suffice 
therefore to group them under headings indicative of their form and 
arrangement which shall •orre for thotr convenient identification 
Such a provisional claifification based on that of Cohn, Is pren 
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Wow Nevcrthele*, it mart bo deoil/ andetrtood that the do- 
•CTiptlcm “ liii^ organwni, ** i<dr*, chauis, and eo on, cannot 
bo itrictlj appliod but pofen only to the pewrol appeamnee pro* 
Muted by » nJcroeeopio film. Tbne, among dipkicocd, lor example, 
many tinglo organlnna will bo fonod among the rtaphylococd 
irameroua tingle Indindoala and perhape many pmra, and aindlsrly 
in other Inrtancea. 

TROVraiONAL OLA83IFIOATION OP BVCTERIA 
iltmcaxemt orgmnkraa ■epeiatlng alter dirWoo. 

Dijiotooeiu RemaiolBg tn pain alter dhrWon. 

Dtrklhig tn two dimttom at rifht angtea to each 
other thtn gtrtng i)m to aa anangament In lomi. 
iSerclM Dirtdlng in thiee dlieettona ctntDally at right ao|^ca, 
thu gtrlng che to paoheta of alghL 
Strrjiocoeau Dtrfcibn In ooe tfiraetkin only tbanew organkmi 
muiiitng tn eoctaot to fonn ** ehaina.*' 

BUjJtfUxxxnu DlrVUiig tn ah dtrotkiDa, the ccganhmi an 
miaaerl together In Irngnlar dnetma. 

Ateoanx^i DtTtdbg Bka the ataphylooooena, tbe e lu atm pn>> 
doced are wHtdn a mtoohrane and focm a 

, Dodalated maaB. 

iloaetoeiOw Stng^ organiBoa, aeparatliig altar dlrWotL 
Ikplci*eSl<u Bemahdog la paJi* altar dhridcoL 
StnftohceSl'U Reenahihtg eonneeled and formteg ohalm or 
^ threada. 

r Vibrio Oorred tingle or paired organlaBa. 

Ou ^fm 1 ^P^*"®** Remaining conneoted altre diridoD and fanning 
Bone 1 threada 

I Single onUtKiB acrev Oka threada, more iharply 

^ bent than the apirllla. 

Of the higher baetena, or filamectouB fo rma, the only gr oup at 
preaent of migteal interert u that ol tbe Streptotlmohe m whioh tha 
filamenta often exhibit hranohing To thia group bdong the ray 
fangns (the actiDomyeea) and the Btnjicikrtx auidufa 

4 STRUCTURE AND CONBTITUnON 
The bacteria are highly refraotile, iharply-oontouTad, oolouileB or 
more or lem pigmented niifann of protoplaam whieh may bo regarded 
aa indiridnal oelli, but whtoh exhibit «t»mTrg proportiea more iJrm to 
thoae of nuclei than of cell protoplaam m geneiaL 

The cloaar atody of thor inbmata rtzuctoie been pumed in 
the mam by three chief methoda, tIx. the artificial prodnetioa of plat* 
molyiii, ftanmig with amlmw dyaa, end pb^trrtf] or 
analyna. 


BouxnwD 

OBOAxma 

(Oooot) 


^naianT 

»OD« 

(Bioou) 
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Pla*molysi« la produoed bj plftcmg the cells in guectjon in wJt 
Bolationa of higher concentxataon than that normal to the cell* them- 
•elvtt, thuB withdrawing water Thu cansee the cell protoplaim to 
thnnl. away from the envelope of the cell, leaving a epaoe between. 

, The bacterial cell coniute of (i) an envelope, (li) a cell protoplaim 
containing vacnolee end grannlei, and exhibiting in oertcun instances 
what some obeervere have regarded as a nadens and in many oases 
(iu) flagella projecting outwardi from the envelope The cell body 
may also contain a greater or lees amoimt of (iv) pigment. 

L BiiYelope, — The envelope la a thin membrane, the presence 
of which can be well ahown by the method of plasmolysis. Its outer 
limits are usually ili defined probably owmg to a te^enoy to talre 
up fluid from the aorroundmg mediom erd become swollen out, thus 
giving it the appearance of a halo Snob a halo when sufficiently 
well marked is termed a captuU, The preeenoe or absence of a definite 
capsule IS accordingly found to depend to a great extent upon the 
conditions nndex which the partioular organism has grown. 

The ohermoal constitation of the envelope xs albnmmous in ohancter 
but m some oaaea varying amoimts of carbohydrate (e.g oeDoIoee) are 
said to be present, as foe example m the oommem saxoma of the itomaeh 
(Somsa omlneult) or the Cloitndwat bvtyrwm found on potato skiss. 

iL Protoplaam. — The protoplasm u a semi fluid materia] 
yielding on ev^m^tann proteins, wUta, and water as well as vacous 
metabofio substanoea. In appearance it is homogeneous or finely 
granular uewly fonned cells bemg oeoally homogeneous, but becoming 
granular and often vacuolated as th^ develop. In old oeDs almost 
the whole of the intenor may be occupied by several vacuoles, or 
more frequently by a single large one. The granules, which may 
vary in number from only one or two to half a doxen, show a great 
aviity for certain onllme dyea, and have in consequence been spoken 
of as chromatin granolea. One or more of them has sometiines 
been supposed to reproaent a nnoleus but that this h actually the 
i* very improbable, since th^ have never been obserred to 
divide during the division of the baotezial cell Other well-defined 
strongly refiictile granules are to bo found in particular groups of 
bacteria and have been shewn to consist of sulphur m a free coodidos. 

The baotenal proteins appear to contain on analysis rather less 
nitrogen snimitl proteins (about 1 per cent. leae) and have 
aocoi^giy been group^ together under a special heading as myoo- 
proteina. They are in many respects akin to the nucleins, but diiler 
from them m that m some cases, at any rate, phosphortu has not 
been shown to be a ncceasaxy constltuect 

Cl. Flajtwlla.— By far the greater number of motQe bacteria 
are provided with one or more flagdla. Thete are whlp-hke prooesses 
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projflcting from the bact«ti«l enrebp®, but tlnuxt carUinly atifiog 
from tbo cell protoplaim witUii. They can best be demonitMted 
by ipecLil stammg methodi, though, they can sUo be seen by using 
reflected light on a daih badigronnd. They may he tanninal (polar) 
and may ^en be single, u usually in the comma baofliat (Vibno 
doUrm anaUca) cez seveml in nun^r lonmng a brush at one end, 
as in the fl eyancsieiMt o! blue milk or they may be distributed 
all round the orgnidam (penbnchate) and may bo numerous, long 
and rravy as in the oeae of B ttfpkom or comporatiTdy fenr and 
short as in £ colu 

ir Piifnient. — ilmy bacterial cultures are highly pigmented, 
and diffomit variebee exhibit ted, orange, ydlow groan, blue, or riolet 
eolotatioo The pigment, thou^ in some cases it Is found within 
the bodies of the baoteoa, is usually present as an excrete product 
betwem the bootertal oells, or diffused out mto the turr o midhi g medhmu 
The subject b more fully desit with under the heading of Uetabobo 
Products (p 18). 

b. RBPEODUCrnON 

The bactaosi call propagates itself by direct divirion intn two 
new indindoals, and m some oases also it maintauis itself by the 
Tp^<‘'d of spor^formation. 

1 . Dlrwot dlwlBloti, — Atneng ths ruds, monsse b length 
ocencs until the organism has grown to nearly double its original 
sue, the transrerse measurement meanwhile remaining unchanged. 
PImmu thm takes place by the sppesranoe of a dividing membraiie 
which ansee from the tnrric^ around the middle of the rod, and 
grows bwards to eomplete a tranevene septum, thus couTertnig the 
organism bto two new ones. The septum splits acroo, and 
the new individuals beootne mdepandent enlatiea. Alter the diriston 
is complete the young orgardsma, whkh may not yat have reached 
then f^ devdopmeut, contume their growth. In this way mulh 
pdioation proceeds rapidly and the new organisms may separate to 
a greater or lev ext^ in aoooidanoe with the partiealai habit of 
the type CHmcemed. {8m p. 4 ) 

In the eood the evmts ate somewhat diffeieot. Thsre b usually 
dthei no growth, or only a shght increase m all diameters, before the 
dividing memhcane appears whioh separatee the single nrganwm mto 
two The dirmau is followed by mcreaee b size, and by a reetoration 
of the typical form of the orgauom eonoenied. 

The rate of itproductaon of the bactena vanes wrthm wide limits, 
and IS dependent both od the pazticolat vaoety ocmcemed "Jid qq the 
ecndrtiocs under which it n placed. In favourahle ciroumstanees 
mult ip b cst ion is extnroefy rapid, and may take plaee as oftm as once 
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in every twenty or thirty nunate*. If thi* rate were kept np coa- 
tmaoualy a amgle organam wonld give nee to a colony of about 
SO, 000 000 000 OOO (thirty billiana) m the comae of 48 honn. Btrt 
Kich rapid growth only oocnrB when all the condrtiona are pecnEaiiy 
favonrahlo, and m onlturea grown under ordinary limitatiane the rate 
of mnltiplymg ipeedUy deoreaaai aa the organuma become namcroGs 
and crowded Moreover it la found after a oomparatiToly ahort 
penod that in auch coltnre a oonaiderable number of the organ 
lama are already dead. Dideront orgamams diflereat kmda of 
culture exhibit wide vanatiana in thia reapeot. 

ii. Bpore formatlozL — A number of bacteria poaseaa the faculty 
of producing iporea. Those tend to appear when the conditioni 
become lets favourable to vegetative growth They are apecially 
reaiatant retting forma of the organiama conoeme(L and are produced 
withm the vegetative oclL A tmy bead hke granule appeon which 
aa it grows, takes in a greater or lesa amount of the bacteria] pro* 
toplaam and becomoe aurroonded by an extremely dente membrane. 
Or aereral granulea may appear and nlbmataly fuse to form the tpore 
which thus preeenU itwU aa a thick walled, highly rafructile body 
without vacuoles, and cootauung very IiUle water in ita proioplaam 
Aecordin^y it exhibits a remarkable rematanoe to unfavourable 
oonditiona. 

The tporea thus formed may be rphencal or e^-ahaped, and may 
be situated either centrally or towards one end of the bacteml cell, 
whose outlme may or may not be altered by thecr preeecne. In the 
cue of S antiracis for example, tbe rod is unaltered m shape m 
other cases a vanety of different forms are produced to which sich 
tenns as spindle-shaped (efoWndtUM) cuneaU, darcU and eaptloie 
have been applied. 

In the case of moat bacteca only a single spore a formed by the 
vegetative cell The oell usually then breaks up, and the spore is set 
fr^ When tbe oonditiQiis of life agam become favourable, gemunatKin 
of tbe spore takes place either by polar or equatorial dehisoeDce of 
the sporc-inembrane, Tbe process u initiated by a general sweHmg 
of the spore, which takes up water and becomes less obviously refrao* 
tfle, assuming more the sppearanoe of a vegetative cell, and a new 
bscaHus grows out from its protoplasm at the pomt of rupture of the 
enveloping membrane. 

Spores are not to be regarded as a normal stage In the multiplication 
of the biurtena concerned, but only aa a special method of defence 
Bganut mjunous inQuences. Thus, while B tmOifacu a killed by 
exposure to a temperature of 70“ 0 for about ftve minutes, its spores 
require botlmg for about an equal tune to ensure their death. Again 
B tvhtSu u killed by five to ten nunntes* heating at 70*0., while at least 
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tn hcraFi boiling is nec<***ry to dertioy rt* fpo«». Baoteii&l eporw 
an Indeed the m<Mt remtaQt forms of life with which we are aoqnamted^ 
and a munber of the pethogenetio micro-organlfflaa belong to the gronp 
of the ipore-fonning bactena (e.g B oaxArwu B tdom, B aiernalu 
■wlijai, B reldhO Bpore-fonnatton U only Imown with certainty 
among the b»n111, and it a still a question whether it is erer fotind 
among the Tiboonea and spirilla. Coca do not form spore*, though 
formerly it was nippoced that certain larger deeply staining indmdoals 
sometimoB seen among the other membm of a cbam of streptococci, 
for example, poesemod lesistaDt propertle* ahin to those of spore*. 
Accordingly they were grren the name of ortArojpore* It is now 
oleaily prored, bowcrer that these so-called arthroapores poaseai im 
greater resistaikce than the other indindoals in the same cnltnicv 
and are, therefore, not spores at aD. 

6 IIORPHOLOOIOAL VAIUATIONB 

Uorphologteal ranatian ts extremely eommon among baeteuia. 
Bo much a this the case that oertam orgam ms have been arid to ex 
blhit pleomorpKum. In addibosi to this a very Urge nmober show 
•o-criied invoIatioD-foims whenerer tha ocmditions of Me become at 
aH lea faTooiable than the optimam as regards food, tempentnre, 
ete. 

True plecmorphism, however cannot properly b« mid to exist 
rmleai it u shown that the particnlsr organkm m qnesbon can ex 
hibh more than one morphological fype when growing endet the 
most faroorahle conditiona. This has not yet been adequately 
demonstrated m a ■in glu instance. Bat the fact appear* to ^ that 
the precise form, eUe arrangement, provuion of flagella, and the 
like In pardcolac bactena are highly vanabio chaiaetea, and that 
almost any artrl every important change m e n virrr nrn mt may 
to mote or leas oonridermble change* m the morphology of tlu bae- 
terium coneemed. Booh ohangee do not eonstitate permanent 
fication* of the baetenal type, bat ore mere ftootoationa within the 
hmlt* of variability of speclea. Example* of divergenoeB of 
shnil a r degree *re often found within the popnUtaon of a 
cnltnre. 

7 NAKED-ETE APPEABAKOEB OF GROWTH 

When bactena have been isoUtcd m pare enlture, are grown 
m different •rtifioUl media, they frequently pr esen t more or less char 
octemtio and dntmotiTo appearance*. Them are often of the greatest 
vahie for diagnostM purposes, smee naked-eye inspection ak^ may 
afford an impoetant doe to the identity of ths bactemim concerned 
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m erery twenty or tlurty mimitM. If tins rate were kept np coo 
tmuonsly a single organism would gi?o ns« to a colony of abotrt 
30 000000000000 (tlurty bfllions) in the oonrse of 48 hour*. Bat 
snoh rapid growth only ooonrt when aD the conditrons are pecuharly 
faTonrable, and m oulturee grown under ordinary limTtabnms the rate 
of multiplying speedily decreaaai as the organiEnis become numerous 
and crowded Moreover it is found after a compaiativBly short 
period that in such onlture a considerable number of the organ 
lams are already dead DiSerent organisms and different kinds of 
cultnre exhibit wide varutiona in thw reepect. 

11 Spore fOFxnatloD. — namber of bacteria possefli the focul^ 
of producing spores. ' Theae tend to appear when the conditionj 
become lees favourahla to vegetative growth. They are specialJy 
resistant resting forms of the organisms concerned, and are produced 
withm the v^tatave celL A tiny bead lie granule appear* whsoh 
as it grows, take* in a greater or lees amount of the bactenal pro- 
toplaam and become* surroonded by an extremely dense membrane. 
Or asveial granules may appear and ultimately fuse to form the spore, 
which thns presents itself as a thioL walled, highly refraotile bady 
without vacnoks, and eontammg very little water m its protoplisn. 
Accordin^y it exhibits a remarkable resistance to unfavourable 
eonditaons. 

The spores thus formed may be spheocel or egg-ehaped, and may 
be srtnated erther centrally or towards one end of the bacterial cell, 
whose outime may or may not be altered by them presenca In the 
case of B aniMneu for example, the rod is unaltered m shape m 
other cases a vansty of different forms are produced to whioh such 
tsnns aa spindle-shaped (ciosTnifittm) euneaU eiavate, and capitate 
have been apphed. 

In the case of most hactena only a single spore a formed by tie 
vegetative coIL The cell usually then faresLts up and the spore is set 
free. When the oonditootts of life again become favourable, germmatlan 
of the spore take* place ather by polar or eqnatonal dehaoence of 
the spore-membrane. The prooeaa a Initiated by a general swelling 
of the spore, which takes up water and become* lees obTKrosly reff*c- 
tiJe, assuming more the •ppouance of a vegetative eeU, *»d a 
bacillus grows out from its protoplaam at the pomt of rupture of the 
envelopmg membrane. 

Bpores are not to bo regarded as a normal stage m the multiplication 
of the bacteria concemea, but only as a specml method of defence 
against mjunous infloeneea. Thus, while B mtirtteu is killed by 
expoeure to a temperature of 70* 0 for about five mmutea, its sportfl 
require boding for about an equal time to ensure their death. Again 
B tvUtlu IS kflJed by five to ten mimitcs* heating at 70“ (T, while at least 
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an boor • bofllog U ceccxsaiy to doatioj iU ipcree Bactenal aporw 
ar« inde«d the most resut&nt lorma of Ufo wtth which we are acqaahited, 
and a nmnber of the pathogenetto mlcro-orgamcma belong to the grottp 
of the ipore-forming hoctena (e^ B anOtfuas B {Ham, B teiemalu 
nwlijprt, B treidtii) Bpore-fonnation h onlj known with certainty 
among the bacilli, and it U ttiU a qoestion whether It ts ever fonnd 
among the ribnonea and ajiirilla. Coco do not form iporee, though 
fonnerlj it wu Buppoaed that certain larger deeply atauung indiridoola 
aometime* aeen among the other membera of a chain of streptococci, 
foe examine, poaamed reautant propcrtlea olon to thoee of sporea. 
Accordm^y they were ^en the name of flrtbtiipows It la now 
eleariy proved, however that theae ao-cahed arthrosporea poeseM no 
greater realataaoo than the other mdividixals in the aame culture 
and are, therefore, not aporee at all. 

« UORrnOLOQIOAL VARUnONB 

Morphological venation b extiemtiy common among bactena 
So mit^ ta thia the case that certain organi ma have been uid to ex 
hibit pleomorphifci. In additton to this a very large znunber ihow 
•o-eoDed inrohUon focma whenever the ocaidtti^ of life become at 
ad lea Uvonrable than the optnnnin as regards food, tesrperatme, 
ete. 

Tme pleomorphiam, however cannot properly be said to eiiat 
nnlen H Is ahown that the porttoolar OTgonnrm in qneetkm can ex 
hibit more than one morphological type when growing under the 
meet faronrable conditiona. Hus has not yet been adequately 
demoELftrated In a single ingtATto«_ Bat the fart appeaza to that 
the preciBe form, eixe, arrangement, pronnon of flagella, and the 
ae in parturolar baetem are bi^ily ramble eharaetera, and that 
almowt any and every hnportant change m envTmnment may lead 
to more or kas oonaiderable obangee m the morphology of the bao- 
temnn concerned Bnch changes do not constitute pennaDeot modi 
ficaticms of the baotenal type, bat are mete ductoataoca within the 
htnha of variability of the Bpeaea. of divergences of 

innilar degree are often foond within the population of a single 
culture. 

7 HAKEI>.ETE APPBARAROES OF GROIVTH 

When bactena have been isolated In pure eultore, and are grown 
m difieient artificial media, th^ Irequentty present more or less char 
artenstio and distinctive appearaneas. These are often of the greatest 
vahe for diagnostic purposee, smeo naked-eye mspeetion alone may 
afford an important chae to the Identity of the baetetium concerned 
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Uoreover the general features of a bacterial growth ore large!/ de* 
pendent on the nature of the medium employed, partionlady on 
whether rt la fluid or solid jn oharaotor It is therefore deeirahle here 
to indicate m general terms the points of special importanoe for the 
diSerentiataon of bacterial cultures by the caked eye. 

In a fluid oultnre medium a baotenal growth may die- 
fangnisb itielf by the presenoe or abeenoe of a pehide growing on the 
surface. This, tf present, may bo thick and copious or scanty it 
may be smooth, or wrinkled, m appearance and it may be pi gm e nte d, 
indeecect, or colouilen. In other cases there may be a froth upon the 
surface of the fluid ai the result of gas production by the bacteria. 
The fluid Itself is either rendered turbid by the mioro-crganiiiiis dis- 
tributed throu^iout it or it remains clear the growth appearing 
m the form of larger or smaller flocculi or granular innT***. which ma/ 
remam suspended for a boger or shorter period, or fall as a deposit 
to the foot of the tabs. Snch a deposit may be more or less oopbus 
it may be cotton wool like in appearance, or floocnlent, or stnngy 
when shaken up or dense and heavy and it may be either pigmented 
or oolourless 

When the baotena are grown on solid modla the appearances 
depend to a great extent on where the developmait takes place, whether 
upon the surface of the mednim or m the substance of it and xrpon 
whether the bacterial growth is fated together presenting a oontmuous 
mass, or appeaa m the form of separate oobniee. 

A fused growth upon a surface may be thick and copious, or thin 
and scanty it may be smooth, or grannlar or even wrinkled of * 
dry or moist appearance and colonriesa, or fluoresoeot, or p igm entsd. 
The surface of oertsun media (e.g gelatin) may be vanously pitted or 
excavated by bqnefaction. 

In the aeptn the pomta of specnal bterest are the ooourrence of 
gas-fonnataon and of pigmentation. In addition to these where a 
ftab culture Is concamed, the manner of the growth is of importance 
Thus it may result in liquefaction (e.g in gelatin media or coagulated 
serum) it may axhiHt lateral o^ioota from the vertical stem — the 
so-called spiking — and it may be most luxuriant m the lower 
part of the stab or near the surface, according as the presence of 
oxygen la or is not inimical to the organiam ooncemed. 

When the growth is represented by separate colonlea, additional 
information may be gamed from an observation of their form and 
«TrA, and of their outline, itructare density and colour In many 
cases tho appearance of the surface cobnies m pure cultures is by 
no meana uniform, and the surface cobnies also difiet considerably 
in shape, sue, and outhne from the appearance presented by colonic® 
m the depth of the medium. 
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B. GENERAL BIOLOGY OF BACTERIA 

1 CONDITIONS OF LIFB 

The oondibom of Ufa which aflaot bacten* may ba conndered 
fiat in reapect of thcu abaolata loqmtcmenta or asMntial nwd», and 
aaooodly m relation to the genoral efieota prodnead by the partionlai 
flharaotei of their enTiromnent, and by ranatioiia in that envuooment. 

h Enftntlal needs, — For all bacteria a nltabla npply of 
food modatora, and inorganio aalta u neceaiaiy to vegetatiTe growth. 
In many caaea alto either the pteaanca or the abaenca of oxygen may be 
abtolatky eoentlal, thoogh in many othsn it u a matta of greater 
or leM indidmcoa. Temperatore U of great importanoe to bacterial 
Ufe, each TBiwty exhibiting ita optumnn of growth between com- 
paratiTely narrow HmiU of tempetatnre, though the range of poaalble 
growth may extend crec a oonddeiable number of degieea. 

All baetena re< 7 mre carbon, hydrogen, nitrogen, oi^gen, and 
water aa well aa aalta, among which thoae of calcium and potaarinm 
are tpeoaUy impartant. Borne of them are able to obtain these mb' 
■taneea from qiirta liinple acacrcee, while other* can only take them 
from more complex oompocaida, and others agam appear to find a Rut> 
able eanronment onlr within the body of a bring anhoah Acooidbgiy 
they hare been dirided into neh gro up s aa obligatory panaitea, 
Ur^ only in the body of a Irrmg a^al faoultahre aaprophytea, 
Urmg by preference in the imng body but capable of an external 
exstenoe ^ facuhabre paruitee, which normally exwt aa npro* 
phytaa, but oan oenbnue to live withm the baaoes of an *prmal and 
“ obBgatory aaprophytea,” which cannot grow at afl within the Imng 
anhna] body 

A cluBifieatlan of this kmd b important in its pathological aspects 
but the tapaiatioQ of a particular class of nucro-OTganisna as neoes 
aaiily paiaaitio in the bring body most not be taken to Imply more 
than that tuitable oonditioiiB do not, so far aa we know exist elae* 
where In nature. It may be, and In certain oeaes b already poaelble 
to provide them in the bboratory 

An artaflcaal medium for bactenal culture must oootain m a suhaUe 
form the easaatial dements already mentioned, aiul must preferably 
posseM a ihghtly alkaline reaebon. In this re^jeot the baetena dider 
from the bmgi and higher plants which require for thar growth a 
slightly acid or neubal reacbon m the soil in whkih they grow Borne 
baetena, howsrer can grow m media, and may ereo themselres 
produce raiioxB adds in condderable quanbbet while othea again 
refuse to grow at all unless an aod medium b supplied to them- 
A uumber of baetena, among which are In chided some of the most 
important pathogenetio forms, tequiie for their most favouroble 
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cultivation, m odditicin to tli« eesenfcuJ materuds already menticined, 
•poaal rabstanoea of oomplei constitution, Bnah as haan^obm. But 
tlie details of tbeee peoulianbee will be dealt vith more conrouentij 
when we disouas tbo particular micro-OTganuiaB m questran. 

m EfTuot of onvlroiiiiioxit. — WbBe bacteria m general poe- 
Bees a remarkable power of adapting tbemselves to their snnoimd 
ingi, yet on the other band they exhibit m some eosee an almost 
equally remarkable fuacaptibihty to quite emflJl ebanges m particular 
ieotoroi of their environment. A number of theee are of sufficient 
importanoe to require mdindual diacosoon. 

(0) Relation to free oxygen — Until the discovery by Pasteur 
m 1861 of anaerohio ” micro-organifins the pres en ce of free oxygen 
had beau r^arded as essential to the continued mamtenanoe of every 
form of Me. The investigation of bacterial forms to whioh free oxygen 
18 actually harmful threw a new light on the physiology of these 
organisms, and led mdtrectly to a fresh advance in the study of bactensl 
disease. It is now known that while to some bactena a supply of 
free oxygoa is absolutely essential (obbgatoiy sexobea e.g B svltiiu 
and B oes^t) to othera its entire abeence is equally necessary (obligatory 
anaerobes, e.g B t^tam and B oxfemotis maltffnt) But to the large 
majority the ozygeci supply is to a greater or less extent a matter of 
indifference, smee m the absence of free oxygen they obtam what they 
require from the decompoertion products of then food matejoala. 
Thw latter are spoken of either as facultative anaerobes or 

facultative aerobea, mtH among them are found the greater number 
oi pathogenetic forma. 

(1) Relation to temperature — Baotenal growth extends over 
a wide range of temperature, but m the case of each variety there are 
deGnite bmits between which alone multiphcation oen take place, 
ftnd for each there is an optimum temperature most favourable to it8 
growth. In general the upper limit of bactenal grow t h is about 
40“ to 45 CL though there are bactena, the so-called “ thennophilio 
forms, which only begm to grow ebove this temperature and find 
their optimum between 60" and 70“ 0. 

At the other end of the scale the lower limit is found at about 12“ 
to 14 0, but forms exist which win develop even at 9“ U, and find 
their optimum about 12“ 0. (peycrophiJio forms) In almost all bacteria 
the effect of cold is merely to arrest development without producing 
pCTToanent injury Ev n a deUeote organism like the oholera vibrio 
recovers perfectly after being cooled to —32“ CL and a number of 
bactena have hem subjected to a temperature below -200“ C, without 
suflenng any apparent mjuiy 

The optimum temperature may bo found about 20“-28“ CL « 
in the case of putrefactive be..- very many other saprophytic 



TFMPERATURE AND BACTERIA X3 

form* or about 37^-50® 0. ai m Uw ea*« nwra particalarif of tbe 
patboQOKtio fonm which attack warn blooded anuuaU and raan> 

The ellect o! high toQiperatum upoo bacterial Ufe tt rapidly deetrao* 
tive, but iti rate of action u to a groat extent dependent on the acoom 
panjing ooudithxu. It varlea with the presence or abtenee of mouture 
in Idle bacterial turrouQdbge, as well u with the manner in which 
heat is appikid — whether m the form of hot air boilmg, or steam 
Mareorer tbe degree of heat regutted to destitrr bactenal life vane* 
retj greatlj not onlj in the case of dlQeient mtcro-ciganisms, but 
espeeialljr among spore-fotming Tatieties> with the preeenca or absence 
of iporea. Short of actual destniobon of the bsetena a raised tem- 
perature inhibHi growth, and hregnentlj modifies the character and 
the aoHrity of the organisms oonoened a8> for example, bj cauemg 
loss of Timlence In pathogeoetio forms, loss of tpore-fonnation in some 
spore-bearing Tanetles, loss of the pigment forming power m pigmented 
organisms, and similar changes. 

The artkiQ of hot air u conxidarably Ian rapid and Icaa penetrating 
than that of moist heat, bacteria when dry withstanding a higbei 
degree of heat, and a longer application of it, than when m a moist 
oondlthwi. Thus, while the spores of B a»iXncui are destrpjod m 
a few minutes by boiling, they will resist the action of hot air at a tea- 
peratnre of liCT* 0. for sereral hooia. Expeseoee shows that where 
hot air u onployed it unitt have a temperature of IGCf-lTC^ 0., and 
be appGed for abont tbree-quarten of on hour to ensure the destruo- 
bon oi resistant ^>orea. 

Boilmg, then, is more eSeobre than hot air at the same temperature 
and an exposure to boOmg water for bslf an hour is sufficient to kill 
oil not only ad regetatiTB forms of bactenal life but also the majerrity 
of spores. Some spores, howorec — ft* example, many which ate 
oommonly present m the soil — can withstand sereral hours of boQiDg 
Tbe addition of raiious salts whieh raise tbe botlmg point, naturallj 
rtodea the action of boding water more effectiTe. Thu a nnportant in 
the ease of instruments and metal apparatus, where the addition of 
•odmm biborate (or sodmm bicarbonate) for example, not only ensures 
more oertaui stciilixatum, but st the some tnne p43aMsses the advantage 
of preserving the metal from rust. Where water cannot be employed 
heatmg in ofl or gJ.jt*cme u oftsiuseiL But beta it must be remembered 
that m the absence of water the effect obtamed wiQ be no more than 
U the organisms had been heated m dry air for the same length of 
thue. This hae been clearly estabCshed by direct expenmentetiOD 

Steam, owmg to its greater penetratmg power and more rapid 
conTeyawe of hset. Is a more efficient agent than boiling water for 
bactaiisl destine lion, and when pure steem I# applied under in 
pnuure (as m an autoclave) very rapid effects are obtained. 
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Thtu, wiiile oertam iporea can withstand the action of itcam at 
ordinary preesure for some hotna, they are killed in a few mmutei 
by anper heated ateam at ISO® 0 (3 atmoepherefl proafnro) 

(c) Other physical conditions — TJndwr tlim aT^mi- j a d iNj 

the efieots of radiant energy eleotncsty and atmoepheno pr e aaui e. 

(1) Radvsnt ener^ — Ug)d — To baotena m general light ii not only 
not eeaential, bat m most oasea it is extremely hannfol Whether ita 
presence is neceasary to any bacterial forms is stHl m donbt. The 
destnctive action of light epon baotena] hfe races with its rnt mii tj 
and quality Thus whfle ordinary diffused dayhght acta oomparatrrely 
slowly direct sunlight and atrong artaficial light (the eleetzio are) are 
rapidly deatznotzve even when they have been entirely freed from heat 
rays. It is especially the rays of shorter waye-Iexigth at the blue' 
nolet end of the spectmm whioh exhibit great baotcncidal action, while 
the longer rayi (yellow orange, and red) have very little, if any acUon 
Aa m the oaae of heat, the rate of action of hght also m dependent on 
the presenoe or absence of moutme, and on the gmeral oompoatKsi 
of the znedmeo In ilhirtraUon of the enonnons power of mtenss light 
it may be menbonsd that the B prvdiguaiu exposed m a drop of 
dxnd to a oooled arc light coneentiated by quarts leoaes » i^ed 
withm about one second. 

Bdntgen rayi and radium emanations both exhibit desUnoUre 
aoooQ on Kantenn under expemnental oondituais. It must, howerer 
be clearly understood that neither m these cases nor m the case of 
hght are the beneficial therapeutu) effects of these agencies In any way 
dependent on their baotenoidal power They are entirely attribnt 
able to the tissue reaction wfuob their applioabon indnoes, and* not 
to a direet destruotion of the baotena lying within the tissaea. 

(2) SUdnatjf — ElectzK currents (both contmoous and alternating) 
were formerly supposed to exert an mjunous inflaenoe on bacterial hfe. 
More recently howerer t has been hdd that the effects deKuibed were 
entirely indn«3t and resnlted from deotrolytio liberatian of strong 
chemi^ dlsinfectanti (e.g hydrogen peroxide) It was asserted that if 
non polarizable electrodes were employed, those effects were not seen 
But the latest investigations earned oat by Beattie and others teem 
to Indicate that dectno currents of sufBaant voltage have per « » 
destructive effect on many nucro-organisma. 

(3) A/swwpAmc prtssur*. — This is a nuitter of relative mdifforence 
to baotena. They may be exposed in culture to a pressure of several 
hundred atmospheres without apparent injury 

(d) Lack of food and moisture, — Different micro-organisms 
vary greatly in their resatance to the unfavourahle Influences of lack 
of food and moisture. That, the oholera vibno for example, dies 
m two or three hoars when subjected to drying, while other organ- 
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Sams foch m the Sfapijioeoccs* ptfigew and the B tuberculons can 
furTire the procen lor many months at the least. Eren anoh hacSh 
as the diphtheria and tjpho^ organlama, which are m general ■otne' 
what driicate forms wiily de atc oyed by other inflaences anr v l Te 
drying for ootaiderable periods. \^en dned m parUonlar matenab 
(e-g pna, spahnn, blood) they may remain aCve and vimlent for 
weeks or even longer The spore-fonning orgardsmi are naturally 
the mo*t reeiftant to atarration and dryiog, and may p r es erve their 
Titahty and their TTrolenco for yeara under these conditiona. 

Action of chemical agents. — In the case of food materials 
it k frequently found that subitanoea which are even essential or at 
any rate u>ef^ and it may be actually stimpUtmg to the growth of 
bactena when present m certain pn^iortions wfll, when exceaarve 
m amount, inhibit growth or even destroy life. Thus, common salt, 
which U of extreme unportanoe m the composition of enlture media, 
wiQ, if Its percentage be unduly mnreAsed. give nse to the productuD 
of mvulatian'formi mhibit growth, and Bnally cause the death of 
the organisms coooemed. Sugar agam, a natural foodstnfi for many 
bsntena, wiH, as ha concentratum u mcnased, prodnee iimOar results 
This Und of actun may probably be attributed in great part at any 
rate to pUamolyta of the bactena from alturatMOs m osmotie pusime, 
for m the case of other food matenals whoae cgneentration does not 
mariodly affect oxmotio preasore (e g oidmaiy proteos) no such results 
accompany the presence of increased percentagea. 

Aioong rubstanoes other than food materials which requue to b« 
ooDfiidered are not only thoee wbieb are so dircetly mfmKial to 
life that they are rlsiw.d as anttwplicB, but also the various products 
of the metabobe actirhy of tbe baetena themselves. These latter ore 
often unfavourable to the cootmued Ufe not only of the nuero- 
organmns which produced them, but also of other vanetm. On the 
other hand, socne of the metaboGe substances m quesboo may under 
eertam condiboos act faroorahly on the growth of other noero' 
organ am s, and even be enential to their nutntioo. 

Antuejitiet are those lubstanoes which, evm m relattvely tmeD 
ammmta, are dehnitdj mjunoua to buctenal hfe. Tbea may 

be due to theic speail action as protoplasnuo poisons, as frru^iTmg 
agents, or as coagulants, and the or mote commonlT it a due 
to a eombaLabon of these properties. Thee aetke naturally depeiids 
m a marfcjd degree not only on the eemcentration m which they 
are present, but also on the manner and the rehiela m which they are 
appGsd. Facton of particular impcwtanca m tha relation ar* the 
temperature, the reaction of the medium, the presence of greater or 
less amounts of coQcad matter (e.g protons) Uie character nd con- 
centration of any inorganie Hits which may be present, so on 
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Id 

Tto effect of any given antiaeptio also varxa gnatiy tn/i Ab •uero* 
organim emjioyedfor tetUng with the preaence or ahaeooe of ipores, 
mth the age of the cmlfcoie, and with the phyauad oondrtKai (e^ dry- 
nen) of the bacteria expoeed to ita action. The form of the antnepbo 
iteelf, too whether htjmd or gaeeooa, hftj< a oonndanble mfluenoe oo 
ita rate and mode of actiozL In the of antiseptioa m §01111*011, 
the nature of the solretit ha* a marked effect on the rosnlts obtained, 
the moat powerful action bemg naoally exhibited by aijueoufl sotu 
tions, while toiuUoru ml or tn pfyomna hive a mucJi smaller ^ceU 

The Rubetancee commonly employed ai anbaeptzca belong to many 
different daasee of ohenuoal agents mclndmg heavy metals, halogeni, 
organic and morganio salts and acads, and bodies of the aromatM 
senes. Accordingly it u impossible to enter here mto precise detahs 
as to then probable mode of action on bactena, beyond stating thst 
their mdecolar weight and the d^^ree of ohemical dusooiabon which 
oocnrs m thetr sohitiooj appear to bear an important relation to thee 
antiseptic acticn. Beyond this, very httJe u actuaDy known with 
oertamty as to the mffueoce of chemical oonstitntion on anttsepbo 
aotionu The action is undoubtedly a very oomplex one, and condxuooas 
as to the valne of particular aatueptacfl for partacnlar purposes cannot 
be drawn with certainty from mere test'tnbe expenmenta. Thus, eoi 
roeive sublimate u a most powerful KsptjiTisI poison when dosolred 
in water hut m the preeetnoe of albummotis fluids, noh as blood 
serum, its effect may be reduced to as little as a hundredth part 
or less of its aotion m water This result a no doubt owmg to 
the formation of mercury albuminates m the fluid and the contequmt 
removal of nmoh of the free antiseptio from the solnbon. 

Agam, many antiteptic substanoes which prervent bactenal growth 
evea when present only m mmute amounta, exhibit very little bacteri 
add power unloss they act m reiatnrely very strong soJntians while 
others which oause much leas inhibition of growth m weak soJabom, 
are powerfnlly deetmotive of the baotesa when tbar strength a only 
very modera^y mcreased, 

Where animd tissues are concerned it will frtquenily be fo*nd 
Aat Ote otUder antxsepties give Ae best praetwal rtsuUs sinoe they 
mhihrt multaplioatian of bactena without causing mjury to the tisnws 
whereas strong autiseptios may cause taseue mjury cell necrosis, and 
produce ooagulatian of albumin m the tissue flni^ thus shutting m the 
nucro-orgamsmi rtuT protecting them from further antiteptw acbon. 

(/) Symbiosis and antibiosis, — It has already been stated that 
the prodooti of bactenal metabolism may bo unfavourable or favouraHe 
to bactenal life. On the whole, sooh products act unfavonrably 00 
the growth both of the microKirgtaism which forms them and of other 
vanetios but m tome oases the pr es ence and actrvify of partknlsr 
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baoteik ImproTM the eotkditioat (or otlien, or aettuU/ Duto oxktencn 
IKmIUo {or tham wbora it wcmld othonra© bo dllBotilt or impo«Iblo 
3uoh raiatwM botweon diUcroQt bootocul fomu »n oomtnonly fpoiteo 
of ai einmplas of ■ymbwds {a^ tha ■pirillam and badllna of Vinoant • 
utgmm), wbareai the oaxa of antogooiim or harmful lufloenoe are 
referred to under the term antlModa. 

The modem nae of the Togurth baoiUia (lacUo-acid fermootaUon) 
to oheok the growth of btectmal micro-orgaiiiaiiH which prodooe 
mjonoua tubetuma, affords aa exselleot example of antibioais. Other 
exampfaa m laboratorj ezpatMQoe ate found m the overgrowth and 
deatxoctioa of pathogenetM bacterfa by putrefaotare orgamims or 
other aaprophytio forma. On the other hand mataneea of faroarable 
aethm may b« found where one ecnea of mlcTO'orgaiiisms prodoees 
aubatancee which prepare or aetoally ooostituto the food material 
for other forma or where aerobao miero-organiama, by removing oxy- 
gen, render tt possible for anaerobio forma to grow Thai B Mpm 
appeain to floTtriah beat in a wound wfaioh has an addittoool mfection 
with aerobM organ gma. 

J VITAL PROCB30E8 

n Aadmllailon cuid dlMLmiI*tlozL — The hauctsna, thn egh 
belonging to the lowest and moet primitive forma of life, exhibit 
highly develo p e d mstabobo {onetiooa. The nngie tiny oeUa poiMM 
almoft all the potenhaUdes diitnbated in diffrreBt ocegana in tha 
mote highly developed forma of Hfe. The inveadlgabon of then vital 
prooesaea 11 oouaequontly all the more difficult and anoertain. Soma 
of them And their food material in the almpieet auhttaneea, arx^ can 
build up highly complex protein eompounds by a aonee of unlmown 
■ynthena from these dementary toureca. Thus, oertain forma oan 
live and multiply when supplied with irKirgaaio substances alone 
(oaiboo dioxide, ammoma,. nitrate*) others reejmre organto nounah- 
ment of a aimple kind (e.g tartrates) whfle the majority only carry 
on thefr metaboUsm when supplied with highly complex food mate- 
ruls (luch aa proteins or carbohydrate*). They exhibit a remarkable 
activity lu the processea of aaelrnDation and duafinllation, and obtain 
the energy required for theu daborate synthes* from the dcoom 
pcaitloM and oxidation* which they carry on within their protopiaim, 
or which they bring about in the sumnmdiDg medium by emymio 
setiom 

fl. RftspirsUlon. — Aerobio bactttia, which require free oxyg e u 
in order to carry on then norma) omdatioi]*, may be regarded as 
axhibiting the phenomenon of reepuation. They take up oiygoi 
from solution m dlreot proportion to tlrt activity of their growth 
and devdopment, and ^e off earbou dioxide in correapooding 
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(thongli &ot eqtuJ) amoxmtB, The exoeea of oxygen inUke over tlio 
dmcharge of cairbon dioxide ii *10 be attribute to other oudetiTe 
proocaeefl whioh occtir in the couno of their moUbolum, ai, for ei 
ample tho formation of water The anaerobic forma whioh cannot 
uao free oxygen, and are indeed inhibited by iti pi eaenoe, obtain 
the oxygen which they require for their life procesMB from the de- 
oompoaitian products of their food supply, and do not, therefore, 
exhibit reapiratioD in the ordinary lense. 

ui Heat pToduotion ■ — The oxidations and decomposhiasi 
oaroed on by the bacterial protoplasm result in the liberation of 
oheimcal energy a great part of which u doubtleai used in b ml ding 
up fresh protoplasm from the food materials, as well as in elaborating 
special eubatances, but part of it may appear m the form of heat 
This IS well seen m the case of ordinary putrefaction and in tho 
action of thermophilic bacteria in connexion with the smohing of 
dung heapa and garden hotbeds and in the heating of haystachs, 
which at times resnlts in actual igmbom 

17 Ldght prodootion and pbotpborecoeAoe.— Some 
baotena ( photobactena ) of which the majority belong to tho 
manne flora, exhibit the phenomenon of hght production, and are 
often the cause of the phosphoiesoenoe of the sea and of that of 
decaying and vegetable matter They only exhibit phoa- 

photesc a nce when alrre and active, in tho prwence of oxygen, and 
under suitable conditions of temperature. 

V Hetabolio produots.^ — The products of bacterial activity 
ere very numerous end varied. Bome are more or lea simple bodies 
of known chemical oompoeition, and include gasee, such as hydrogen, 
sulphuretted hydrogen, carbon dioxide, ammonia, and methane 
inorganic substanoea, such as water mtxatea, chlcmdee, and so on , 
alcohols, acids, of the fatty emd and oxy-ecid senes aromatio bodies, 
such as phenol, mdol, etc. and carbohydrates (e.g sugar) Otheffs axe 
ooroplax OTgamo bodies of unknown oonstitobon, such as the varioas 
pigments, enxymes, toodns, and so forth. These latter are the more 
important from a pathological aspect m that they include thoee 
bodies to which the ipecisl action of hactona m the animal organism 
is attributable. In regard to many of these substances, wo do not 
know wrth certainty whether they should be classed as secretions 
or as ciCTotions of ^e bacterial protoplasm, whether they ore formed 
within or without the bacterial cell nor whether they are liberated 
by the living orgimim or are only set free when the cell itself tinder 
goes dismtcgratlon. 

(a) The pljmenta usually cosuast of more or less mdiflerent son- 
stances, and therefore are in general of comparatiTely slight import 
ance the metaboho products of bacteria, except in so for as they 



PIGMENTS AND TOXINS i9 

tsuat OB Id the dUlerontiation of iMoteiUl fonni which othenme 
preaent cloody nmlUr appoarancoe. Bat in the caao of certain of the 
bacteria m which the pigment ti uttaoeBalar (e^ tvlpJutr-iaclena) 
thn cabstaiM b cwicmml to the life of the organum, enabling it to 
— imiU fft carbon dioxide m the preeenoe of light m the ume wmj 
that ehlorophjH aaebti the meUbolitzn of higher plants. Where 
the pigmvit b extooethilar it maj probably be regarded as an excrete 
prodnet of no partwalar importnnoe to the baotennm- Bat even m 
these caaa it b eonoeiTable that, by abeoibmg light, pigment may 
either act proteotiTtly by taking op the more aotmio rayi, which 
are particralarly m^rkm to bacterial life ot, on the other hand, it 
nuy asnst bacterial growth by rendering the energy of hght avaiUble 
in the aadmUatire p co ce seea Howerer thb may be, it b a striking 
fact that the prodaetten of axtraoeUnlar pigment is not tMPanebljr 
aseoebted whh the growth of the or^uusm ooneemed, but ftegneDUy 
depeodi on the acoompaoymg oonditiotis of tempesatnre, gaseous 
ennroDraeat medhun. reaotian, and so on. Thni the B pyocyotsiu 
which exhihitB a blne-greoi daoreeoent pigmentabon in agar gelatin, or 
bomlLon forms a brown film ttpon the snziaoe of a bcHed potato. The 
B prodtponu grown at abo^ room temperature (15* 0. to 20* 0.) 
forms a bright ezimaoo-red pigment, but when giu w n at 37* 0. shows 
DO eoloration, sod only gradnally if at aS reaoqmita the prope rty of 
forming pigment on retomlng to the more smtable eonditions. In 
almost aU ease^ the pigmentm organ isma oolf exhibrt their eolortt 
when o xj ' g e u b pteeent, although the eseoitaal pigmentary sabetanoe 
most aotoaHy be formed even m its sbeence, and probably then exuti 
in the farm of a leuco-prodnot, tujce the colour rapidly appcati on 
the adnuision of oxygen. 

(b) Enzymes, — The bactena depend to a great extent, not only 
for their normal sjmnilatlon. bnt also for a large part of their patho- 
genotk) action in the inraded organism, npon the eSeota produced in 
theh imroondingi by enxymta which they elaborate, and dther retain 
wtthm their protoplasm or discharge externally Recent invotagatitm 
tends to the eoQolasion that the setting-fiee of enxymea into the sur 
romiding medhun B to a great extent depeaident on the dbintegration 
of the bactena themsdres. And it b cWr that all such enxymes 
ortalnly arise within the protopUam of the ctf itself, they can 
be obtained from the bodies of the washed baot«ia by snbmitting 
them to a snffiaenUy prca aor e. 

The effects of the symogenetto action of bacteria fall into different 
groups tocording to the nature of the cb«nlcsl changes prodnoed. 
They may be broadly classed as pr o o es a tJ of nrridtttnp, hydrolyni, 
redaction, decomposition, and ^thesis, sa well aa physKsl changes 
Hke coagulation, or a combination of sereral of these actions, as b 
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the CMC of fennentAtion and putrefaction, Oxidatuin oooura m the 
prodnctvsn of acetic aad from ethyl alcohol by the B acri» [Mycod^wia 
QOrft) and m the formation of mtnteB and nitratee from fljriTnfmia 
by the mtnfying baotcna, Hydrolyns la seen in the breakmg up of 
oeDuloae by the S amyUibaeUT (ChMinduca birfyncvw) with a pro- 
duction of ^ucoM or of urea Into ammonium carbonate, aa, for 
example by the Mxctoooccum are® and in a great number of other 
well known matancee, among which may bo mentioned the Bplittbg 
up of hij^er protemfl mto lower member* of the group by peptic and 
tryptic action. Reduction ii eeen m the donitnfymg action exhibited 
by a number of baotena which reconvert nitrates mto mtntee, and 
theae again into ammonia and free mtrogen. Deoompoeition imphei 
deep-aeatod changee in the fftructnre of the molecules attacked, and 
u exhibited m the prodootioQ of indol, fatty acod*, amidea, and many 
other bodies from albuminous matter 

(e) The toxins are the most important products of the actioD 
of pathogenetio bacteria They are bodi« of entirely unknown com 
poffition, but appear to be either coDotds, or at any rate closely aseo- 
mated with ooHoidal matter and are produced by the speoho action 
of parttoular nuoTO-orgamanui Tbose of djphthraa tetanus, and 
anthrax have been the most carefully studied and therr formatum 
under aitifioul conditions has been found to be assomatrd with the 
production of aTbomosei m the oolture-flmd. If these albumoses 
are preupitated from eolation the toxM propertie* aro found to accom- 
pany the prcoiptate. But that the albumoses are not actually the 
toxins 11 beheved to be ahown by expenments m which the procipiU 
tion of bouillon cultures with amo ohlonde yielded bodies posMscing 
ohsractcQstio toxio action, but exhibiting none of the reactions of 
pyotein in the dilation in which they were then tested, lloreovor 
if the baotena are grown m media which oontam no protein material, 
they are still capable of forming torma. It must, however be remem 
bored that the bactena themselres bmld up protemi from the food 
material supplied to them, and traces of protein actuallv make then- 
appearance in these flmds along with the tozina. The toxina formed 
by the bactaru may erthcr diffuse Into the surrounding medium, or 
may rcanam -within the cell and only pass out mto the medium on 
the dismtegration of the odQ itnlL Thu ohserration has led to an 
attempt to chmify bacterial toxine aa cither IntraceHular or 
extracellular But the farther knowledge adTancos the more diffi 
cult it become* to uphold thM distlDction between the so-called “ endo- 
trirlr t a and the cxotoxlni, since it seems probable that m every 
case tho actual formation of the ^teciflo poison u an intraceJlular 
process. 

Among the toxini formed by pathogenetic bactena, some are 


MOTILITY 


3I 

dcfinhelf ipedfio, eiHbct • well nMiked iiid ch*i»ctemtio actum 
m the liTlog body Thus, teUnua tocan hu a elective action on the 
central dcttoob eyitem, prodocing urHatioQ ai>d tetanic mtacolai 
■peama, while the toim of diphtheria attacks peripheral novea and 
I^ds to patalj^aia. Other toiina produce more geoeral reaolts — 
dpnrdcr of metaboUam, fever and degeneration in pareDchymatoof 
organa — without po aetac Dg aneh defined eSecta aa wtqld diatingniib 
clearly the paitknlai infection. 

TWrtmw] tonna are remarkable for their extreme potency in quan- 
hties quite nuirote aa compared with active doeea of the atxongeat 
known atkaloda. Thao, tetanoa toxin may be prepared In a form 
aereral hundred tlmea aa powerful m lU action as ftrychnine. Be* 
iidea their proper toxina, pethogcDetic baeteiia produce m dead and 
decompoaing matter pobonoua bodie* aumlar to the toxio 

fubataneea prodoced by varioas aaprophyte*. The subatancea m qoea 
tion axe called ptomalnea> and are frequently of pracboal unportanoe 
In that they may give oae to the aeveitst syiiiptoiaa of intoxicatioa 
They are dtatlngidabod from true toxina by thear grtwter heat-reaUting 
power and they appear to be moat nearly allied in oooatrtittWQ to 
the Tegetable alkilatda. The genand efieota and mode of action of 
the bacterial toxina are dealt with foithcr in the dscoason of Patho* 
genetM Action and Immunity ^ ti teq 

▼i. Motility ^ — The property of independent movement la 
enjoyed by many baetenx. These are ofaiefiy found among the vibaoa 
and the rod-ahaped organttms indeed, it ia doubtful whether any 
coca poaaeea motility though the contrary hea been maintained in 
certam caaea (e.g. Ilterocoeeut twfUejMw). 

The movement b in general one of pTogreadon, the orgamam 
adTancmg m a definite directum for a peood. It may then be 
obaerred to tom ofl at an ang^e, or to atop and remain at real, or to 
move backwards m tbe rererae direction, or In other caaaa to turn 
round and retrace ite path, until aome new influence again arresta 
or modifies Ha movenmiL 

Aiaooated with the moveineDt oi p iogi m ion, or independently 
of h, the orgamqn may exhibit a rotation on iti azii, and this in 
different cases may be either alternating — now in the direction of 
the hands of a watch, now m the oppoaite direction — or it may be 
Ignited, aa in the apniHa, to one direction only the micro-aiganlsm 
rotating alwayi either to the nght or to the left acoordiog as the 
screw of its spiral is nght or left handed. Tbe rate of movement 
vanea greatly In the difierent motile fovms some moving with a 
remaiiahlo lapuifty (as much aa twenty or thirty tiinea thdr own 
length in a aing^ second) wlula In othm the siotion n extremely 
slow BO that it is often ££eQlt to distingniih it at aB. Tbe actmty 
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of movement a dependent m a high degrw on the conditkiM which 
BUTTOtmd the mJcrchOrginiima, and is particnlady affectiai by the 
tempemtore, the gueooe envutmment, end the concentrmtioii of the 
medium in leepect of salts, iloreover, wide difierence® in motiHty 
enst between different individiuda in the same cnltore, some being 
highly active, while others are very aloggish or may be apparently 
quite non-motflo The latter may even yield a temporarily non- 
motile population In subcultnro. 

The motility of bactena la of oonjidenibe unportanoe in connexion 
with tie study of the phenomenon oi ohemiota:^ 

vu Ohemiotaxlsu — Under this term may be mdnded a variety 
of fgmil ar phenomena exhibited by baotesa under the aotiOD of ohemiod 
lubetancee, of light of didereot coloma, of gates, of electno cnrrents 
and the lika. They depend oa a de&ifte attraction or lopultzoo of 
the organisms by the agency m qaeetiaD, which u ai p r e es ed m the 
terms **poettive arwi negative obemlotaotio aotioo 

Though it might at first appear from some expenmeirts that tha 
ipcofal action, of diiferent aaba^cee on bactena u a qualrfattre one, 
it is found on more exact inveetigatiOD that m tbo greater number of 
caaee, at any rate, the difierence u really only quantatatavs, and that 
the attraction or repoliion of the arganUma depends upon the strength 
and concentration of the agent under mveetigation. Thai, if a particular 
substance in solution la found to attract oertain bocteru in a given 


concentrataon, then as its concentratjon is increased the attraction 
will gradually increase to a tn anm om. Further increase of strength 
beyond this pomt will lead to pK^reenvely diminiihing attraction 
and finally to definite repulsion, of the organiam conoemed. So far 
as pretent loiowledge goes, it is noposaiUe to eatabCah any genera] 
relation between the chemical coos tituti oo or the nutritive valoo to 
the bcotena of the subatanoea employed and the character of the 
ehemiotaxis which rosuha. Thus rt may be found that valuable food 
stttSs {e.g sugar) may exert only the ihghteat positive action or none 
at aE, while many fubetancas which are djstmctJy harmful, and perhaps 
even destructive, to bacterial l^^^ exhiiot a definite pontive cbemio- 
t«TT (e.g salts M mercury and other heavy metals). In the case of 
light of difierent ookura, and of vanous gaaea (e.g oxygen at diferent 
pirtial prasurea) the chemiotactio action would ^ 

clceely related to the faTourahle or unfavourably 
organisms concerned of the vanous rays or gate 
otaerratjoB. K tint fnoad tol 

of tho« light-im,, or f 
faTomable to their d« ^ 
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DISTRlDUnoN OF BACTERIA IN NATURE *3 

tte phagooybo wlls witliiQ tie animal body Botwwn tto Utter 
Tid lUTading mloro*orgaiufina thcro appeoo to bo ttrtsig mntaal 
obamiotiuaa (poMtlre ot negative) which ia of great importAOce from 
Its bearing on the phenomena of looa) inflommataon (emigraUOQ of 
Unoooytes, etc.) and infection in gonoral and In reUtkm to the dartf o|v 
mmt of immmiiW 

3, DISIRTBUTIOII OF BAOTBRU IN NATURE 

In the datnbattoci of baotwria in a work on enrgery 

attentioo mnit natnraDy be dlieeted eUedy to the patbogoietu forma. 
Hot the npTopbjtea aim reqatn oonaideiBtion in thii oonnaxun, amce 
a number ^ them may lOTade a smgioal lesion aa, Ur example, a anp- 
pmting woond, and aasiat the prognea of the pyogenetio orgamama 
either by innning ot wnumng particnlaT anbstanua, or by prodaouig 
decon^ndtloQ m neorobc tmeoea. That, aerobio aapropbytea may 
enable anaetobio patbogtneUe baetena (e.g in tetonoa) to obtain a 
foothold by renKmng oxygen, and omny of the toxjo aymptoms of 
mout gangrene, for example, may be attobuted to the action of 
aabetamMa produced in the dead tiacn(e by becUna of patrefaetion 
Uoreorer the preaenoe of a Urge nmnbei of aaprt^hytie forma in 
anr giren aitnabon u a Talnahle indmator whi^ ah^d at once 
anggeet the poanbOity that pathogenetae orgamama may tlao be 
preaent, aa, for example, m the ait of an operatuig theatre. 

Baetena la they ooemt m natnre are to be found in flmda ot di ff ere n t 
kinda, and eapeoally water in the aoCL, in the mhatanoe and upon 
the forfaoQ of aolid bodies, and in the an In the air tbear preaonoe 
U in one aanae merely aoddental, and la due to their being carried up 
in dnat, or in the fine e p t my from aplaahmg flmda, or diaohorged into it 
from the mouth and aa paisagea of aulmala or rnsn in coughing, 
artaeang, or Tocalixabon. It fonoa no pert of that natmsl habitat, 
and yislda fox the moat part ehieflj tuch bactenal forma aa cfler a 
eoandertide recutanoe to drying In the esae of inhabited rooms 
and houses, hownrer a ranety of pathogenetio forma ineludliig the 
less rmstaut kinds, are often present, ainoe the air reouTca continual 
fresh mfeotioaB from the asliva sprayed into it m speaking This 
b a point of special importance to the operating mrgeon who while 
obsemng ereiy posoble preoanlioa to secoie pure air m hb operating 
theatre, may uudvertently infect the site of operation in speaking 
if hia mouth tf not prepay soeened, mice quite healthy persons 
frequently oarty in thett months organisms which mar be xirulent 
to another inditidoal (e.g. stxeptooooeus, pneamocoocai, staphylo- 
coccus, etc.) 

As micro-oagsiiisms suspended in the air are subjected to continued 
drymg, the bacteria of chlitl importance from the standpoint of aerial 
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/ofMtiou (tpart from the Bpemal ease of ttlivary lofeotian already 
dealt with) are those which can resist the eSeots of drying most success* 
folly Snoh resistance is dependent either on parbcolar characters 
of the bacterial protoplasm or envelopo, aa in 5 tuierixlotu or on 
the faculty of forming aporea, as m R oatlroeu 

The baotena foand in water are of lelatiTely *rnaJt importance 
in surgery as the majority of them are harmliw aaprophytes, and 
thoee pathogenetio forms which do occur from tune to tune Wong 
ohiedy to the leu resigtant vaneties, and are easily destroyed by a few 
mmn ta n bcalmg They reach the water by being washed down from 
the sod by nun, by the dtsohargo of sewage into nren, and the lie. 
Here they are exposed to the atro^Je for enstcnoe with the natural 
bootonal flora of the water as well as to other harmful infloenoea 
snch as the destmctrve actioQ of sunlight, which mdeed is one of the 
chief factors in the ao-called aelf-cleansmg of nreia. 

Sea water may be r^arded as bang practically free from baoteaua 
which are patbogeneUo for man, as toon, at any rate, as open water 
M reaohed But near the a bore, oqiecially m hays and at months 
of nrets, there may be almost as many pathogenetM microorganisms 
as u the water of a dirty nver itacdf Thus, in the water* of the 
Bay of Naples, for eouunple, the B typiorw among other* has been 
met with. 

In so3 a great number of mioro-orgamsms are to be found and 
emong them are ranous patlu^(enetio forms some of which, for example 
the B (riant, the B wicAtt, and the B erdanaiu moliffnt, And their 
natural habitat in the surface layers of oultirated ground Other* 
which do not naturally belong to the flora of the seal can exist m it 
for longer or shorter periods, ospeoiaJly if they belong to the spore- 
forming baotena (e.g B aniAracu) Beadee these where the soil 
has been oontaminat^ by the excretions or dead bodies of a nim s l s 
or man almost all the patbogSDetJO bactena may be met with, and 
□my occasion infection under aoitable coodltaona. 

The bactena found m soil are oonae^ently of great importance 
m surgical pathology not only from them number and the ease with 
which many of them may infect the body as for example B lubettalotu 
B tjfpXotua the pathc^enetio cooci and B dtpilierta but also because 
they meJude some of the most Timleot and most resistant forms 
namely the tetanus bacillus and the oiganiams of the malignant 
ffidema group. To their anaerobla nature must bo attnbuted the 
comparative rarity under ordmair oonditioni, of wound infeo- 
tion with these mioro-organisms, coniidenng the wideness of their 
distnbuUcm and the frequency of Icalons exposed to direct toil coo 
UminatlorL It would appear that they are only able to dereiop in 
the animal body where they are sheltered from oxygen by the presence 
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o! dead tbcue in oxteurre lacerated votmda) or bj tlte aoboo 
of other (aerobic) mKio-organianu, wUoh by takmg op the oxygen 
prodace oondftiona Kutable for anaetobioei*. Tl>o groat majority 
of the of to3 are however pore aaprophytea. Boknr the 

■arfaee layeii at a depth of a few yarda in the anbeoil no baetena iic 
to be fog^ The deeper part* of the eoil contain no luitable material 
for their growth, and the soil ftaelf aota as an eUkaent filter for bacteno, 
except where definite oraeki permit then carnage downwardi by the 
pcrc^boo of water from the sorface of the ground 

In or upon the toefaoe of the ammal body a vast ntnnbet of baetena, 
pathogenetia and otherwise, find the moat favcmrable oondrtions for 
their growth in the preaoioe of imtable moutnre, temperatarc and 
nouruhment. The dnn and mocooi sarfacea form an admirable 
ooHeetuig groond for barteda. In whteh they fiootah under the pTOtei> 
hon afiorded them by Irrogalantiee of the sniface, by dnoU and ^ands 
of difierent kbdi, a^ by orypta and foUiclce, where they can lire and 
mnltiply m favcmrable fnmrtmdmgs, and from which it ta extreoiely 
dUfioolt or impomble to remove them by any pio«ae of deaiuang 

More than one bandred difierent vanetiea of boolem have been 
ihown to oeenr upon the ekm m man. AriH m the mouth, the na<ia] 
pamagea, and the mtestme u oonstandy to be found an abundant flora, 
llaay of theM organ umw eontmue to exist on the healthy and onbrokan 
surfaces as hsrmleas sapropbrtes, but may on pathogmetle action 
If they gain an entrance to the bssnes through some mjurv Hare- 
over if tranifecred to another mdindoal, on organitm which was ^te 
hamlew to ha oaginal host, or bad beoome so by the lapee of time 
may develop aebve pathogeneau, as in mleobona conveyed by 
" camen of typhoid, dysentery diphthens, or eer«bro*spaia] 
memngitia. 

Hn dtffcrait furfocea of the boinau body bare each to some extent 
theiT own peculiar fioca. Tinta, oo tbe ikm the staphylococcus albus 
u mvanahly present m tbe mouth, spuoohmtee streptococci, and 
■treptothoo^ among others are always found m the mtestlncs 
BacSbu eoi*y B loetu aengenes and streptococci (5 jaealu) are 
nfirmal inhabitants and in the healthy vagma B royiaoZu is a eharao* 
temstio organism. But, besides these more or lees normal oanrtant 
resideiits, numerous pathogecebe forms mav occur upon the ■tm, 
as, tor example, pyogenetia coca and B pyocyentw* In the moutb 
and Dose pyogenetio orgtuusms are common, and the Pneomoeoooui, 
B i^J^uen 2 a B dtpiiitna and iltmooeau \nlroaBuIaTu 
may be met with, m additioQ to the orgamsms definitely oonneoted 
with special diseased eonditums of the mouth and nasal cavities, os, 
foe examfde, those assoafttird with ihmoseleroina and fetH oxmo. 
The actual substance of the tisRies and organs of the body Is normally 
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atanle, u are al*o the nnitary and genital paaeagee, orept m the 
neighbourhood of their external openingB (e g. urethra and vagma). 

Prom the rorgioal rtindpomt it la important to remember that 
though the euiiace of the akin may and indeed must always, be moat 
carefully cleansed before any operation, it ii impoeiible to mamtaTn 
it in an abeolutely tterilo condition, since the glandi end duoti harbour 
large nnmbds of nucro-organiams which cannot be remored. These 
may bo rendered oehte if the akin bo unduly mutated In the pro ce n 
of preparation, or brmsed m the course of the operatiTe prooedorea. 
For the same reason the surgeon s hands, which may be abeolutely 
sterile (on the surface) at the beginning of an operation, are ^ored 
because they will cease to be stenle ?rhen his manipulatloni htTO 
brouj^t out the secretions present in his sudatory and sebaoeouf 
glanda. Aa a rule the micro- orgaiusms IBcelr to ^ thus conveyed 
into the wound are of comparativoly slight nnpccrtAiioe owing to them 
low vnulence, but them presence probably explains the occur renoe of 
the mild suppurations which are sometmm* seen even after operations 
conducted under the most favourable oonditaaBS. 

In the case more especially of the leu virulent baetena the number 
present u a factor of very great importance m dutaimraing the pro- 
duction of suppurative inflammation. On t.ba account, although it 
ii impossible entirely to cleanse sooh sites of operation ss the mouth 
or nose, or the mtestinal tiact, yet it is deemable before operation m 
these regions, to reduce the number of noicro-organiMmi presoct, so far 
as pcwsible, by aan-umtating methods. In the case of the mtestme 
for example, it is possible by oombming large doses of bismuth salioylate 
with the usual apenent and snd giving only sterilued soft food 

for a couple of days, so far to cleanse the intestinal tract that the danger 
of pentoneal mfeotion Is enormouity redooed, 

C PATHOGENKnC ACTION OF BACTERIA 
1 ITODES OF INYAflION 

Except m the relatively infrequent cases where, either as the result 
of accident or from the bites of insects, mfeotive micro-or ganifTrn are 
introdneed directly mto the blood-stream mfection always begins 
as a localued phehomeoon, and leads to the production of a more or 
less datmet and defimte local mflammataon- Subsequent spresd may 
lead to the di»ommation of the Infective agent through the body with 
the production of general disturbances and the formation of seooodary 
foci of infection. Or opart from the spread of the mKro-orgam*®* 
themselves, the local production of tone substances and their diflnaon 
through the body in the mreu l ati n g flnids may lead to serere general 
intoxication. 
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1q cue of tho b«et-kaown cpecifio infecUons the miero-OTguufnu 
noAlIj cntet hj ono of tlte moeoiu iQrf&oet (e^ Torpmtory ali 
mentarj) except In the cue of tetanos and l)JdtopbobL^ wldob are 
voond ^ecti«u, of tTphllii, where the infection ninallj gams an 
entrance throng h tome lEght abraxun, and of the *' fly inoaoUtiona ** 
(maUna, ycflow ferer plagne, and tryisanoaomuti*) Ordinary i^o- 
geoetio orgnmsma umally anter by w<mndi, nleeratioiu or abrasioDa 
of the body tarfaca. 

2 MODia OF SPREAD 

The oommoneat and moat natoml mode of ^xread of mfeeting 
micro-organmoi k by contfaiaity of time either in the tnbatance of 
an organ or along a sorface. ALwg the moconi miaoM the apread 
k naturally moat naoal and most lajod m the dnectuai of the normal 
flow of flidd. Diacootmaotu apread may also occur akng the natural 
paaagea of the body aa, for example when ipntom from a tuberonloos 
bmg k rralLoired Infcctt the almmtary amah or wbcn the gall 
bladder ts infected from the inteatme withont the bSednct being 
isvclred in the b^fl^rng^atwL Oespctal diaaemination of the bieotum 
u baonght about by the eacape of nucnyoTgaiufint into the lymphatM 
areolatka or the Uood-atieaaL 

It CQTSt ako be remsnbeied that the phagoeytee tbex&selvea may 
actually aadit in spreading an iniectum by oatrying ofl micro-OTgaOiama 
bi theft bodies, uid being eubaeqoeoUy des tr o y ed by the b^ena, 
which ate then free to orahqily in their new utoataon. 

Other moda of spread that may be mentaoned are by rapture 
of an abaoea mto a body cavity or blood Teseeh by tiaaafeiaioe along 
tbe peDnenral lymphatioa, or by paaage ahaig the lymphatics from 
an infected area to reach a body cavity or l^phatao space, aa, for 
eraTTiple, from the auditory or the nasal psatagea to tbe tDeninges of 
the hranL 

3 ACnOK OF PATHOQENEnO inORO-OBQANISMS 

The mode of aetinn of mradmg mKro-OTganiains on the ttnnea 
of the body most of nnceity be cstber meohanwal or chemnol m 
chaiaeter. The former ■ of r^ttvcly ihght importance owing to the 
mhntte sin of the oxgankitis m qoeetiom When they are massed 
together m enonnans nnmbea they may sooeeed m forming oaplllaiy 
emboG. But fn the vaat majotity of caaea of mfectiTe embcdlsm it 
k detached Hood-dot oontainmg bactcna, not the bacteria tbemaHvea, 
which oanses the obrtniction. 

Tbs ehemkel aoiian of tha bacteria k by far the moat im- 
portaot, and k doe to tbe toxms and other pokcnoas bodies set 
kee by the act i v it y of the mKro-ozgamsmB. Tbeae sabstanoes 
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itenJe, as are alao the nnnary and gemtal paaeagea, except m the 
neighbourhood of their external opening! (e g urethra and vagini^ 

From the vurgioal rtmdpomt it la important to remember that 
though the auifaca of the aVm may, arid indeed moat alnyi, be meat 
carefully oleanaed before any operation, it ia impoesible to mmrrftjn 
it m an abeolutely sterile oonditiou, amoe the glan^ and duoti haihour 
large numberB of micro-crganiamfl wh»h cannot be remoraL These 
may be rendend active if the skin be unduly imtated m the proc eai 
of preparation, or brmaod m the oonne of the operative procedure*. 
For the same reason the surgeons handu, which may be abeolutely 
sterile (on the surface) at the beginmng of an operation are ^oved 
because they will cease to be sterile when hii mampulabow have 
brought out the secretions present In hu sudatory and sebaoeoui 
felanda. As a rule the micro-orgamsms likely to be thus conreyed 
mto the wound are of comparmtlyely *1tg>it importance owing to their 
low vnulenoe, but thee pre s em oe probably explains the occumnoo of 
the mDd suppurabons which are sometnnee seen even after operations 
oondttcted under the most favourable oondibons. 

In the case more especially of the less vuuleoxt baoteru the number 
present u a factor of very great unportanc© m detarmining the pro- 
duction of suppuiabve mhammabon. On this aooount, altbou^ it 
u impoasiblQ endnly tc cleanse such tries of operation as the moothi 
01 nose, or the mtestmal tract, yet it is desirable before operation m 
these regions, to rodnoe the number of micro-orgamams present, so far 
as possible, by non imtatnig methods. In the case of the mtatme, 
for example, it ts potsihle by eombming large doses of bumuth sahcjlate 
with the usual apenent and enema, and giving only sterilixeii soft food 
for a oouple of days, so far to cleanse tbs intestinal tract that the danger 
of pentoneal infection is enormously reduced. 

C PATHOGENETIC ACTION OF BACTERIA 
1 MODES OF INYASION 

Except in the relatively infrequent oases where, other as the result 
of accident or from the bites of loseots, mfeotiTe nucro-orgiiniims sre 
introduced directly mto the bfood-stream mfeotion sbrayi begun 
as a locahied phatomenoti, snd leads to the prodnctioQ of a more or 
less dirtmot and definite local tnflTnmafarm. Subsequait iprcsd may 
lead to the dmemmation of the infective agent throng the body with 
the production of genoral disturbances and the formation of secondary 
foci of Or opart from the spread of the rnwro-orgamsms 

themselves, the local production of toxic substances and their diiltwM 
through the body in the arculatmg flmds may lead to severe general 
intoxicatlou. 
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have olreadj W doaoubed (nndar Metabolic Prodncti, p, 18 ) and 
their effect! are now bnefly to bo conndered. Thej maj bo »nb- 
dmdod mto local and geaoral aotaona. The local effect* axe 
of local imtation of yorying degree, leading to more or Ti**! ondcct 
mflaramatorv reantioiL. Tins may be very slight indeed, a* in some 
caoea of tetanus mfootion or it may bo violent and extensiTe m 
octer and accompanied by marked dertructwn *jiH degeoeraiiocx of 
tiaane, roeultmg jn the formabon of large centres of neertAs and 
■uppnrabom 

The more general effects are those which depend upon the special 
action of the bacterial tono coroolatz&g m the blood, nuJade 
tissue degenarations {especially cloudy sweDing) disorder of meta 
bolism, and pyrexia. In aome mfectaonj the specifio texms seem also 
to poasesa a aelecbve affinity for parbcnlar tususi, and prodnoe m 
them thoir most oharactenabo effecta. Thia may be seen, for ex 
ample, m the action of tetaoaa toxm on the cent^ nervoui system 
or in that of the diphtheria toxm on penpheraJ name. 

In addition to the direct mjanous aoticsi exerted on the tusues 
by mvadmg mwro-organisms and their tone product*, a number of 
aztnfflely important phenomena occur m the coarse of an znfeetioa 
which are the exprcaaon of the reaction of the orgamam agamst the 
mfeetive agents and them toxma. They are conveniently grouped 
together under the betdmg of utunsnity 

4 noTONITT 

If a number of icdmdoals be exposed to the same infection, it is 
usually to be obearved that only a certam proportion of them develop the 
actual disease. Other* may saflor from some temporary mdupoation 
while the remomder exhibit no symptoms at alL Tbew facta preeent 
0 striking iHustration of the phenomenon of remstance to mfeotioo 
which IS dependent either on b natural or on a prenoosly tcijaired 
oanditian of immunity to the particular disease ooocemed. Boeh 
unmnnity may be r^jarxled as ontibaotaQjiJ m character or antitoxic, 
ecoordmg as rt is dnrected chiefly agamst the boctena themsehree or 
more especially against than tome product*. To the fomicr class 
belongs immuurty agamst the causal agents of enteno fever cholera, 
bubomo plague, and anthrax, for example to the latter that against 
the tirrmH of diphtheria and tetonos. 

The proUems of renstanee and reaction to mfeotion may con 
venJently bo dealt with under the beodmgs of natural and ocjaired 
t«»KsUy . 

Natriral Immonlty — ^Thi* may be either abeohrte or relative 
and the r«istanoe to mfeotion whioh it impliea may bo either r*<^ 
or only mdividusa m character Thatistony m aome cases a particular 
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■pecMS may potM«> immimitj aganut a^gtren uifoct!ofi« whOe m otW 
hntancM it is a qaastko oaljr of a greater or less nsceptibOitf among 
tbe bidividaal momben of a laaceptiblo race. Tbos, dogs are found 
to be unmime to anthrax, man to cattle plague, and fowls to tetanus 
On tho other hand, mao It aaaoeptibla to eeaikt fever for example 
jet a certam proportion o! men do not take the disease, ahhongh they 
may be freqoently exposed to the infection. Tbeee etatementa hold 
good not only for bacterial dtseases and the elTeeta of micro-organ isms 
and their toxma, bat also for a nomber of other potsom of animal 
or regetable ongm, as for example, snake Tenoma, to which pigs and 
hedgehogs are by nature ULcaseeptilde. 

Aoqntned Immunity. — Immonity may be acquired by sus- 
ceptible Indinduals either ffatM/gRy as the result of a soocessful 
response to an aoqulrod infection, thus leading to rccorery from the 
disease or arUJtetaSy as the recnlt of inoculation with the speafie 
micTo-organisnit themselves or with thee prodnots. Such immimity 
resnhing as it does from a deftoite reaction of the individual Itself, 
IS called ‘acllvo" immunity in order to distinguish it from the 
condition of “ paaalve LromoDity which may be tempocaEDy in- 
duoed br the mtrodaction of protective sobstances obtained from 
aetively immanixed animals 

The proteobve action exerted by the snbstaneea m questioo (e.g 
blood'Serum) has been shown to depend upon the priemce in them 
of ipeciflo oahhodtai which hare been produced within the aotivelv 
imunmixed animal as the roerult of the rescticm of its tissuee to Ihe 
■peofio causal agents of disease, 

S nbstiD eee wluoh posaoes this {acuity of giving ive to the forma- 
tioQ of antibodies when mjected mto the body of a Cring animal are 
now usually q>okea of as amhgau and mclode, besades beeteita and 
their ipecido prodoota, a large number of other subetenoea, such as 
l^kod-oorpuseles, animal and vegetable oella, proteins toxins, and 
venoms of a nimal or vegetable ongm enxymee and ferments and to 
ocL Their aoeurate study has thrown s flood of bght upon many of 
the probfems of antibaetenal immunity and haa led to the doeovery 
of a TmTDber of important facts beating oo the nature and properties 
of antlbodiea in general. 

l^uong the developmeDt of aotire immimity besides the formatioB 

antibodies under the inSoenee of particular a nti gms, there b usually 
a temsrkable iTvnra a" in the number of leueocrtes in the otrculating 
Wood, and also an increase m the phagooytio power of theee leuoocytaa. 

leuoooytosB sotnetimet reaches a very high degree at certam 
stages of the reaction to mfeotioQ. and louoooyte proliferatioa is by 
•°me obeervers held to be associated with the production of the anti 
bodies. The increased phagooytso power of the Isaeooytes is itself 
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hud not boon deotroyod by tho nntitoxia, but wmi moroly boyt inactiro 
by being held in Boma kmd of oiiemicsl combinnlion or usocution 
vnth it. 


I Tlut fuoh a oombmatjon aotnaUj tatc» place hu been demed. 
But the groat mam of ovidcnce available etrongly snpporti the view 
that the antitoxui octaally neotmluee the timn m much the tamo my 
that an add neutraliaca a boae. It would appear that it la m general 
only poBBiblo to recover toxto from a toxm anbtoim nuxture when 
the two have remained m contact only for a ahort ttmn, When the 
oombmation hai had tune to become complete, neither by heatmg nor 
m any other way can tbo taxHUty of the mixtore agam be reatored. 

Among the other immune fnbstancea piodooed m the ocnme of 
the development of immunity acme of the moet important are the 
a^lutinina. Tboee bodtea arc produced moro particulaily m 
mfectaona with euoh organiamt oa B typiceus B pcratypJtotui B 
edt eommunu B diolcrtB anatioae B dytadervi and the J/tcroccecwr 
mAtensu They difler from the antitoxinB m that they do not, to 
0^7 great extent at leaat, affect tbo pothogenetio actioo of the bao* 
tuna m quoetioo but prodooo a phyaical change m the condition oi 
the organ tarns oonoomdd. That ts to say they cause an aggregalKm 
of tho boctena mto larger or imallor olompa, whxtb in the case of 
livng motiie forms is prooeded by a paralysis oi motioan The vitality 
of the IS not afeoted by the ocenmnoe oi agglutniatiiin, 

nor ts this phenomenon m any way dependent oo tho vital actmties 
of the organisms tbemselves, amce it occurs equally well d the bacteria 
m ntspensum have prenoualy been killed by suitable means. 

The fact that a development of agghitmatang substances m tho 
hlood-saram ocottrs ra these m/ectrans has proved /iscif to bo of piao* 
tkail account, and is of very great utility both in austing and con 
firming tho diagnosis. This is oil tho more the case since tie agglu 
tanina bcgm to appear ot a very early stage m the disease — at a tone 
when m many instancea, id tho ebeence of sncccwful isolation of 
the causal agent the cfimcai diagnoos must necassarfly otherwiM 


remain in doubt. 

When tbo prodnotKra of aggiutmois has once been ostabrnbed in 
a portioular mdividnal evidenco of ag^atinating actKin may be found 
to persist for a long tune, and m case* even for a nnmbcr of year*. 
In such a COSO, if the blo^-serani be examined on several socoessive 
occasions its ag^utmating power will be foon^ approximately 

constant whereas, if tbo mfectkm bo a re^ les of exam 

insbons of tbo blood will show mariod difli e amesmt of 

sgglutmin prMcnt on/ imeaa smec lonun^ 

goea^eldefimtojnsof ^ the devt emrf^ 

aoU^ immunity ' 
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Tho pr«oiplUns aro prodaced m rt*pon» to the hijeotiou 
of Tuioos olbtimiDcrtu ■ab*taao«a, and appear m tbe ■emiD of tb« 
■n imrJ injoctetL When taoh Immano oeitim a oddod to a tohitian 
of tbo portHTolar altmnuD ooocened a precipitate u formod. Tbe 
reaetlon cart be applied to tbo difTerentiation of olbominoas bodreo, 
neh, for example, a« tbe proteins of blood in differoot aaimala, and 
boa been osed iritb odrantago both in forauie mediarte and in hygiene 
It most, however bo romembered that the di fl e ren ooa obaerred in 
testing diderent solattoos of olbonun or* hi monj^ cases 00I7 goanti 
tsUve Conteqnentlj a gradoated eenei of quantitative oboerva 
ckioi vitb adequate oontrob is needed to give reliable reenlto. 

Ba.oteplolyaLna ore prodooed bj tbe mocaltboo of animaJs 
witb tbe bodiea of bacteria, whether Uving or dead and ore developed 
in tbe eonree 0! natural Lofeetiona snob as ebden enteno ferer and 
the bice. Tbej esnee dismtegraticm of tbe bsotenal oeC. TMs sotian 
bos been ibown to depend upon tho preeenoe of two Babctonces wbiob 
work together the ono bemg of tbe nature oi a speoBo antibody 
(matuM body or awd 3 oceplaT\ tho other the tbennolobile noD-speoiflo 
rnbotanoe already menberoed colled tbe torKplsmeni which is lendeied 
inaettve by beating for ooe-boU to one honr si a tempentore of 
abont 05 * 0. Btetenolyia con only bo produced, either in the 
animal body at ta n/re when both then enbotances are prennt. 

Tbo mjeeben mto onenais of oben ted blood-oorpnsclea leads m 
a eimnoi coaoiieT to tbe development of fpeofio ni which 

tbe asme tbermolsbno noo-specifle complement, slwsyi present, 
tbon^ m Tarying amount, in the Ireoh blood-eenim and other body 
flmds mutes in action witb a opeafio antibody to bnng about the 
■olution of tho red blood-oarpuscles m qnestron- These hanudysma, 
wbooe action seems to bo entirely oompanble to that of the 
baetenolvKins, have been of the ntmoet valne in uDsting the 
elucidation cd the pherKmMDa of baotecolytis. 

Bootenotyits oon be followed eithar in eOro when it is necessary 
to supply complement for tbe reoctian os well os imrnTrne body or 
In the pentoDeal cavity of a Irving unimul, in wbxih cose the 00m 
plement needed is sopphed bv the normal pedtcoeal fimd of the nbnsl 
itself. The intrapentoaeol eipean>eni m the gotnea pig was sttidied 
more psrticzilsziy by PfecSer snd u gcoieraily known os PfetfTer a 
reaction Besdes its bearing on the gecerol questions oi immanity 
it has groat practioal valne m tbe difiacotud diognoata between 
F cAolerti anatwt tnd allied organiinis. 

Following up the problems pieeeaited by the study of hsmolyiii 
and boctenolyns, it has been foond poaible to prodooe an snlioom 
plement by m}eoting alien nannal senun into arumsla^ and m some 
coses snti-jnTmime bodies have also been obUmed The study of 
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antcomplcmcnt and tbe phenomanon of “ cximplement fiisboD,” 
first obacrved hj Bordet and Gengou, led indirectly to the djsuiTcIy 
of tbo so-called Wassermann reaction for the diagnoaifl of eypiiiljti 
fnfeotjotu Tbs reaction depends on the prerontion of the bfcmolytlo 
action of specific hemolytio inunono body and comjdejncrit by tie 
seniiii of a syphilitio subject m the presence of a suitable antigen 
fiwh as an eixtract of syphilrtio liver or better, an slcohoiio ejrtract 
of a no rm a l heart- In this roactaon the e xtra ct repreeonts the antigen 
and the syphilitio sanim the speoiflo syphUis antibodv When these 
are present together they take up ond fix the complement which 
would otherwise produce hsemolyni in aasociataon with the ipecifie 
hannolyrm. The test has met with a lemarLablo meesnre d bqccom. 
and IB of the greatest yalne m the diagnoaiB of Byph3is in aD stage*. 
Its theoretical bcaiB ra, however still obscure 

In attempting to apply the results of the ezperuncntal invostigB 
tion of immnnity to the treatment of infective disease, whether in 
man or in the lower animaJs, both ycanpe and «z<*ps imniDDiiation 
have been extensively employed. In the passive method — seruin- 
thompy— immnmty la sought to bo conferred by tbe introdooticm 
into the patient of the antibodies present m tbe serum of immooixed 
animal K, as, for example, in the antitoxms of diphthena, plague, tetanus, 
and anthrax In tbe active method the patient is stimiilated to 
prodnoe his own antibodies by mooolation with a vsoone prepared 
from, the actual csossl eganta oi the disesse itsedi. 

Anaphyliuds- — The phenomenon of oaopAjiana— or eOoyy as it 
Ib froquontly termed when fltndi*Nl in relation to cutancjous riotlons 
—was first mveetigatecl by Kwhot, though attention had already 
been drawn to manifestations of avperaenBiliwses# br Koch s obseira 
bon of the high snacepbhiltty to tuberoolin of tubertmlouB individusla. 
The subject sprang into importance with Theobald Broithi dis- 
covery of tbe fact thot guinea jngs which hod been inoculated with 
a balanced harmlcas mixture of diphthena toxin end horse-aomm 
antitoxin might die on injection at a later date with a doee of normal 
harso-semm. In man also iDdlvidoola who have boon treated with 
cntitoim may on inoculation with aerum on a later occasion, mam 
fest more or less grave eoDebtutional doturbanoeo, to which the 
name of tmim-rtcl-nat was given by von Pirqurt and Schfek, It U 
indeed stated that audden death has on ocesawn followed the In- 
jeeboo of acrom in peraona remtining anpemnsibye from a prericnii 
doso. 

Subetnnee* which on injection may give rise to n coudrtion oi 
Buperacnsitivcnesa are called So far as i* known, 

they are always ptoteini, and almost any aolublo protein (except 
golotin) may act u an anaph^Iflotogea. Ibe anopbyla<*tic condition 
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is $ptafio m the sense that the anunal la ronderod sonwUTe only to 
the partkular protein cft proteins injected {e-g horse-scrmn) sod 
the symptoms ot snsphjdsctio shook indicste the existeDOe of sn 
intiTrWtinn. The poiKHKnu sgent is termed anapXiflaioxin, and 
according to the view of Fnedbetgtr and others rt u produced from 
the injected protdn m ths eoorso of its partial deoorapoaition or 
digwtion in the body fluids. Thus, it Is snpposed that in response 
to the first moonlation of sn anaphjisotogen, antibodka are formed 
which, with the s*iitsoee of oomfJement, gmdoaUy digest or hreak 
np the foreign protein, one or more of the products posseasiog toxie 
propertlea at aome ataga of the decomponbon. On a teoond in 
ooidabon being made at a suitable mterva] of tune, the reaction 
pr oceeds much more rapidly owing to pteTOHj ertablishment of 
antibodj-formatkin. Henoe, an Friodber^ believes, a rdaUrely 
large amount of anaphylatozm is qoM^y fanned in the hlood, and 
intoxioatKm or anaphylaetio shook rcaolte. 

The anaphylactie antibody ta termed aaqpAjfootm and m sup- 
port ciE his vi^ Fnedberger showed that rf the prwrjstate produced 
by miiing serum oontammg the anaphyisotogen wrth wnm ooo- 
taming its aaaphyiactia be treated with oomplement la nbt> ana 
phyia toxin ts prodooeiL 

It has also been found that the eerom d an anaphylactued annoal 
win, when mjeeted into another anunsl ptoduee possits anqpiyfsxu 
rendering it snpersenaitive to the parbenlar aosphylacto^ eon- 
cemed. 

But if, as Fnedberger holds, the unton of snsphyisctogen and 
anaphylaetin whuh mdoees snpeisaisibveneoB is a muon occomng 
m the hlood, it u difficult to haimomxe the pbenamena d anaphy 
I avis with the weH-aacertsmed facts of the normal development of 
immunity fonowing inoculaticas of Tanous kinds. 

This difficulty is aruided m the view pat forward by Dale aod 
by Wdl that snaphylsctio shock does not occ ur when antibodies 
(ansphjlsctiDS) sre present tn obwidanee in the blood and sre able 
there to fix the auaphyUetogem According to these ohserrers, the 
shock is induced only when anaphyiaotogen becomes attached to 
aoaphylaetm which n oscAorsd tn oeOs—that u to say when there 
is not enou^ free snsph^actin m the blood to intercept sod fix 
the ansphyiactogen before it can reach the senaitiTe odls m quantitT 
The theory of Dale appears to offer a more sstafactory ex^natlon 
of the facts at present known than the -riew of Fnedber ger 

There is s tendency at the present tnae to explain a number of 
instances of BupeDenstbreMSS m man as bdougmg to the group of 
anaphyisebo phenomena. Thus, " hay fever ” due to the a^an 
of the poDen of Ttnoru grssees the susceptlhilrty of parbeular 
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Indindufllj to noplMuant efirota from horae-dMdrufl from lit 
pnjpmqmly ol call and the like cettam forma of aathma and fto 
matahty of aoma mdiTidoala to take partioolar foodi withoet iH 
offecta {e,g itrawbernee, ahell fiah, eggaj are regarded aa ftiamplea 
of the snaphylactto etato. 

The pnncaide of vaoolnatfon against tpeolfio dlieaae 
WM fiist placed upon a aaentifio basis by the mirk of Jenner in 1796 
It was employed by Patteor m M* remarfeable investigation of rahiee, 
which culminated m the disooyary of the attwmejy valuable method 
of treafang that mfeobon with which hi^ name is always assocuted. 
More recently and chiefly onder the inspiration of Almroth Wnght, 
the use of vacana ha* rapidly been oxtenfled m the prophylaxis and 
treatment of a nntober of bacterial infections of known origin — 
for example, typhoid and paratyphoid infections, cholera, plague, 
taberculosis, mferrtions with pyogemetic micro- organisms, and the 
■peoiGo cocm (gonococcus, pnoomocoooos, otc ) In nsaooiation with 
its practical application, the theory of the prodnotion of opaomni 
m the blood-aernm during the development of inunniuty has been 
eLaboratod br AJmroth Wright. Following the important obeexva 
tacma carried out by Lauhman on the degr^ of phagoertosa which 
occurs in the blood of patients suffenng from mfcctnre disease as com* 
pared with that in normal healthy blood be densed a method by 
which the opaonmeg actioo of a petiect g gaum for a particnlar 
bactanam can be compered with that of the serom of a normal person 
(see under Teohmqae, p 52) The ratio obtained u called the optomu 
index It is believed to afford rebable information as to the degree 
of mmunity attained by the mdindual under observatoon, and is 
made use of aa a contxol and guide donog his treatment by a seriee 
of inoculations with bacterial vaccine 

The practical value of tho vaccine tjeatment ii a questaon upon 
which judgment must itiD to some extent be hold In suspense (sea 
the next article) 

D TECHTUQUE 

•nkoso methods and manlpolatloni are he« deaoifted -wtloli the aorjocm 
i ilkrmU be prepared to carry out for hlmarfl as a matter of routtne In his own 
conmltiiig room « operating theatre. They Inclode tho beat manner of 
otUlning material (pw. biood, etc.) for subsequent baciorhJogkal Inn^lia 
tloo 1 the and staining of Alma for mlcroaoopical eiamtnatfan and the 

pjelhod of cnlturea. In addition to Uwao, a brief aeoomit U giren 

of tho Widal reaetlcm, of Waatetmann a reaetkm and the sigma reartkm in 
■vphDk, atai of the detcHBlnatlon of U» oiacmlo index, 

A larpt amonU of iU ii*aieneJ pruenM /(T 

no rttwli of rala*. and. Indeed. eouH not be eipectrf to give any fm 
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fotmiiUoTi ImportADce, (WUff ft> tacb atUxiio* to (&« Jtxg dtmtnbifTf 
ripi« nquln to U nwUJnUnd ia toUtdinj and tmJMmfflun; t p a fimti u 
for rxamUuiton. It i>, tWrfow oe«*KU7 to emphtilie tto olaomUon 
d cfrt*lo ilmpk jrToe*ntloT« In tho hamUfag d l»ctttkilogIc»I m*tecUl 

OERBRAL llETHOD FOR COLLKCnTNG FLUIDS TO BE 
EXAMINED 

Fhdda mott bo ooDeoted irtUtcFnt tlkrwliig the oocnmnoe ot aianaJ 
eonlawttMtito*, otbcrwlaa tbo nbeeqwDt enanlmtlaQ will be cntlnlr mle* 
keeling. 

li tmaS gmnlihei wQl ncffloei Un moet occtrenlait taethod li to dnw 
ont ihori cepHluy tnbei or tplnfie-ehepcd tebce (Wdgbt ■ eepnlai) irom 
ttrjn welled ^Me tublcg hi e epbit-lemp or Btmecc bomo 'Ibeee ere 
■teilUxed tn the TruHog, eod when tbe fluid to be exmodned be* been elkrwed 
to nm Into them the rod* euy be eeekd op h&medletely 

Where larftr omocwU eie reqahed. etodle Uat tube* ebonld be edptojeil 
The rmal cotton wool phig (ol mo-efaeoibcnl wool) aofflcci tf the tobe oen 
be kept opright ei^ et oooe orrted to e Uboieiary Bat for tT«n<mfa»tn Ti 
etedibed lobbcr cloppoi^ matt be need Imteed of oottco-wod, to jarerent 
kekega or enporet^ at tbe Sold. If ctsOlxaLl Toeda ue not eTeHeUe 
» teat tsbe or naiell ipedktae-bottle end » saiteble rabbe rtopper mmt 
be ttoiliced (bj hnIHng tor eboot 10 mimile*) ead tbeo elloved to eooJ 
Tbk vQ] eoaore nlkleotor; renlti» except la tbe xue esee* where htgU; 
redittat tpote* beppeo to be pr^eatt •*, fer oexople, cc moeed ead aewlj 
eopeeked glue, wUob ■bonld tbrrelare be *Yold^ Tbe to be 

esunbMd abonld be dupotdked 04 toon at fottHJt, tad aboold in tbe ttwwo- 
Ume be kept in * cod piece end not aoneoi MerHj t up c e e d to Ugfat. 

Tb* qoentdlf of floid reqaoed (or vxembietkn will depend to » greet 
extent on tbe nttme cf tbe fiold. and on the mlcro-nT ganbrna to be Kngbt 
(or A Knell qceathy of poe, for exunple. win be enffioleiit tor tbe dJecorerj 
end Ideotiflcetbm of erdinexj pjogenetio mlcro-orgeaiame, whDe, on tbe 
other bend, in tbe ceee of mine or « Mrone ezmlete, not kea then ICO e.c 
of fluid, et tbe leeet, ehoold be enileble if the for »rr«rp pLi^ of 

B, itbavolatit le enepeeted. 

In ell eeece epedel cere most be tekeo in colleoting tbe fluid not to inleet 
It (ram tbe ikht or elaewhere. OtherwlBe tbe leoUtian end kkctifleetlon 
of tbe ectnel ceael agent will be rntdered itifflp oTt qt emx ImpoalbK utd 
the whole flold me/ be orergrown bj olraneora argmnkmi. The ^rreenre 
of Bndaeptlci moet be ceivfnD/ aeoided, dnee the/ mej ectlre]/ j rwrent 
tbe eabeeqooit enHlrmtlon of the mkra-or^nieine prceect. 

Fulu — When poedhle, pn* ahonld be ecOected In a eterOe i j r in ce by 
panctare throngh the imbrokiai aUn, after caieful ptx»«tng of the *nrf»« 
with ether and aleobol or palntliig wHh Iodine. If tble la tnxleatralie or 
Impnotlceble, the flat portkn of tbe poa ahonld be allowed to flow away 
from an opened abeceaa, for nampkt, before tha «nijie la tor 

I If nibW a toppwi an not eTaOeUe, traably bcfkd traka nay be oaad. Tbne 
«gtit prtfwaUy to Lara been prwrtoaaly BotodjrTed. Tb# teJIhg not early 
atertlkea tha coax b«t aleo nekaa tt aaalar to fit them into tha tnbea. 
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tion* In tbe o«e d open MoppaiaUng woondf end Mbima, tlio eoperildij 
pert! Ilinnia tat bo deuaed iriOi •teUlied cotton wool and alorilo water 
^ an anUwjpHo). and the aamplo at put obtained from the deeper part 
ot the wchUnd* -where ccntiminfctfng •aprophjtio arguikmi ue leaa Hkrfj 
to h*TO penetrated. 

In 9ome oue« whew there I§ reiatircjj Uftlo pa and a kog oe 
other open nTiannel , the beat reanlte may often be obtained by freely btl 
gating the external portion, and then pwaring in a iwab like a dJphtbeA 
throat-fwab, and carefoDy twibblng onr the walk of the carity At 
it may bo neoewary to leave aoch a vwab in place for a quarter of an hoor 
or *0 to soak tip ^ dkeharge (e.g In ace king for gonoooed In the cervix 
t-teii in ohronlo caeet of goDOirlKBal infectioo). 

Blood — In ooOecting blood it k Important to aecnre a atiffieiieint qoan 
tity to en a b le the examlnatlan required to be carried out confjr in 
anoh a -way ai to give the moat reliable reanha. For a^ahafa reaf^wu 
(Widal), It k beat to take aboot 6 c. 0 . blood from a vidn with a a tin-tV lyringe 
bot in any oaae iwi lea than 1 0 . 0 . of blood aboold be obtained. Thk 
tmallfT qnanti^ can oaaOy be either from the k>l« of the car or from 
the finger by making a nmnber cd amaD prioH quite near together -with 
a fine needlB-palnt, or erven better with a aharply drawn-oot bit cd fine gk* 
tobtog. Hik uMthod k both km painful to the patient and nnaHy gires 
more hlood than a dngle deeper priok. ^e fingo- cr ear being prerlcualy 
ok nna ed , the blood k allowed to nut into a iptadle tobe with eapiOary 
eodi, or a dwarf tect tube 2^ in. long by | 1 il wldek When enongh hu been 
obtained, tho fpindle-abaped tube k aealed op, or the te«t-tnbe ekaed with 
a fteille rubber vtoppor and mt aalde for the hlood to coagnkt^ 

■tni too freqtrent practice of coQeottng the blood for a Widal nmotlcm in a 
csapillazy (raodae) tube k to bo rtrengiy dkoonnged. 

For the tfjJuIu reediou (WtMeimann a acco-diagDoak or the dgma 
reaction), S c. 0 . of blood -will be required, and ahoold bo obtained by In* 
aerting a aterilo dry ayiinge, prefeimhly “ aH-fkaa,” Into a lopecflcial vein 
In the arm cw banti. If the needle have a anlBcient bore tho blood -will flow 
into the ayringe of itaelf pnahing tho pkton back. !Iho nw 0 / intkoagnknta 
k to be avoided, lor there k no danger of the blocd coagnktlng in the 
■yitnge before It can be trarafeired to a teat-tube If the operation bo pro- 
perly performed, and tho additkm of thaw anbatanoe# might interfere with 
the anxeaB of the aubacqoent eramhiatlnr. 

If tho blood if to be examload for tbe preaence of lodena. It k dcairabla 
to eolleot aa much aa 8 to 10 aa by the aam* method. Le« than thk 
amormt k trwufScIeot to give reliable reanlta, aa tho bacteria may bo rela 
tinly ray few In the peripbcral drmktfon. The Hood it at once trmna 
fared to a aterlk. vraael (tg. tcat-tnbo), and may with advantage bo 
doflbrinated to keep It fltdd by ahaking it for aamo mlnotea with a few Hta 
of glam, or tin tacka, or a Uttlo coll of galvmnlxcd Iron wire inaerttd in tho 
Tread before it k atcrUiied. 

II tho blood cannot at once bo taken in hand by a bactcrioiogkt. It 
ahould without delay be dlln cd about ten timea -with aterilo dktiUed water 
or ateriJe nonual aaline aolDtion In a aterilo Ilaak, If auffldent cuHore Louffleo 
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for tho porpofo bo not fct huid. It !• o«enll*l t}i*t the bVx>d iliocild not 
trmain nodllnUd fc* any length ol tioie» u the bacie rl ddil ■abtUnoe* 
irt freo In It might poailU; rJEco to tender It gtorilo even tt it ori^nally 
coiit4iD9d * cauidcE»blo number cl Jiving mlcrO'nfginlmtu Tbii ficl 
KoounU for raaiQr oUxrvlao taoipUcmUo iwoh* which no obtmlned in tho 
cemw of bk)od exnminttkau. 

Urlofi. — tJritto ihoold olwojw b® oofleotod lor bocteriolaek*! e xo r ol n t- 
tion by cAtfaetcr In tbn cuo of lemolco thlo Tulo ilvjnid hnro no oxeeptlon 
anlea tbo i>T»mlnatlrwi hoi to Lo {re^joently ropcoted (e^ in rapeetod 
tQbaniccii). In the hmIo, U o oothetcr connot be puoed, or ho aw !• 
xmdcitnble, the pexili thcnikl be cwrhillj deemed, ud tho Out portkn 
of the Ddoe allowed to eecape, only the later flow being Qwd for oTanrlTiatJori. 
Ilamlng urine k alwaya pcefnable for the p u rp o oo if obtainable. 

'Where the adiii:i k poraleeit, or obvloiwiy containa 'baeteiia, a amaU 
amoont wfQ tolBcc lor frT»nhi«ilm> Bat if It k to be watched for taberde 
badUl, a laige quantity moat be collected and caiefaHy eentiifagalixfd. 
The depcalt k then erranrhwd. 

PlotmJ &nd other fluids. — Similar moakiontlona to tbooe 
already menttooed apply to the Invcatlgatkai of plconJ, ocrebro-apinal, 
and other fledda 

Tlsstias. — Tksm rmored for baotgriologleaJ iirreatigatian ihoold be 
'vuhed tn a atream of fterfle water dried wHh itcrfle gaue or aJsaibeot 
ootton-wooi, and placed In a dry rterlle teaVtobe or kmlbtr Trawl eicsed 
with a rubber atopper lor tranamkriim to the kboraUffy 

MAKIKa OF OOLTXmas 

Wheuerer practlcatia, H k boportan^ in additian to the ooQeoting of 
matolal for aabaeqant examlnatkv, that a culture tboold be made cn the 
vudace of a nitable medhnn (e.g. aloped-agar blood-a^r or aenun-agar) 
wilkovt idajf Thk ahoukl be dene dther with a platlnnm loop or needle, 
or by gently amearing omr tha amlace of the medium with a ■™T1 aterfle 
eotten wool awab which baa bean in cantaot with the infeotfre rnaterld, 
care being taken not to break the amlaee of the agar 

If there k a probabtBty of the fa ra ence of more than cno Tmxlety of 
mkrovocpnlns a aeparatlcc may waaSy be «A»ted without difficulty 
by tha tollcnrlag method, uolng a aerfea of three or four ■loped'agar tuhea. 
Take agar tnbea which hare been aloped lo&g enough for the amaTI amount 
of OQodenaatkn watts to coDeot at the foot. WHh a platinum loop or 
needle Infeot the ccndeawtlnn water of the fliat tube from the material 
to be cnaTTilTwd, taking care not to touch the mdace of the agar. StedHce 
the loop, and bom the oondenaadoo water of lobe 1 Infeot tha coodetsatko 
water of tube 2, and ao on, care befng taken In not to touch the 

voxface of the agar wHh the loop. In thk way a number of dllutlaDa are 
made In the curdmaattnn water of the ncTMaire tobca. how take **«4i 
tube In hand aneccadTaly and ran Ha coulenaatloti eater orer tha aurfaoa 
of the ilope, or tpread It orrr canfuHy by wwm of ^ aterfle p^ttnum loop. 
The tubea may then be incubated In the upright pca tt W) , and aabaeqnetitly 
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OM 01 moio of thran irin oiHbH -nil taoWod rafioo oolonk. from irUdi 
•nbonltiirei and ralcroacopio fi1m« n»7 be made. 

Im ead of agar coagvJaltd biood-mvm mar be n*ed for making odtarea 
It moat aZwoi* b© employed for the dlagnodi of diphtheria. He »e ol 
gelatin ie nndadrahio in this kind of work owing to the knr tttaperatnre 
•t whic h it b ecomca liquid, a temperature much beJow that mat far urabJe 
to the growth of the minority of pathog»etlo mlcroKjeganlan*. 

CoitnreB thui made ihouJd b© aent with the aampfc of pm cr otiw 
material for eiaminatkm, and are Mkely to proTe cd inTtluable — 
to the haoteriotoglit In dlagnoatng the t ne character of the infeotko. 

PEEPAHATION OF FILMS 

In aH oaaa, filma for mhsroecoplcal examinatioo prepared at 

o%e* from the material arailable, and ahould aooompanj any aani^ aent 
for frramln atiociL. Tbia ia of apedal Importance In the caM of blood ■nd 
other coagulahle flnida, from which good fflmi eannot be "mi* after 
eoagulatioci haa been allowed to take placo. Uortoror wbore baeteria are 
preeent, aoch a film glvea a mooh more aocurate idea, both of tbrir abaohrte 
number aitd of the relattre number of the diff eren t varletle* where more 
than one Twrioty ocema, than oaa bo obtained in any other way 

In some ipclaooea the prepantdoxt of flhsa may ah that la tequijed 
to ratiVinah a dlagnoiia with lul&dast <<rtainty Thoa, is ordinary aouie 
oajea of urethritla, the pieaenee of nu u Kao cia orgacltiBa haring the appear 
true of goooeocci within the oeQt of the diaoharge will be eaxmgb to nthfy 
the furgeoai } almllariy the deteotko of arid fait hacini in the apotom 
win ufoally joatify a dkgruWi of ttibertnil£«a. 

Method — HLma ahould by preferance be made cm microaoope afidea 
and firi on oorer-gkaaea. Tbe Utter are IragDe and difSeult to handle, 
while tbe fanner are mooh more canretdect and aafer and bare the adrin 
tage of giving a much larger film for (aamlnatlon. The ilidea most be 
oarefully cleaned and freed from greaae by meana cf arid alcohol (contain- 
ing 1 per cent. HC 3 ), and may then be kept In W per c«rL al coh oL Tbe 
fltm ■KfioM he apread thinly f^d ercnly over the mriaca, learing at leait 
ooe-quaxter of the aDde at one end free for holding- The pan or other 
material U »^r > * d unlfarmly In a thtn Ujer oo tbe aOde, and tba gently 
dried orer a tT«TT>*, or flacd with ether-alcohol mlituro (ether cue part* 
aleohol two parta). 

Air-dried flhna »ro fixed by hrtng fng the 6 oci of the alldo down upon tbe 
flame of a Bunaeo burnci with repealed atroUng moreaneota. untQ it U ao 
hot aa to bo only jnat bearable for an Intant againri the akin of the back 
of tbe band. 

In the eaae of a pu t um h U very ImporUnt to pick out for tho porpoae 
of examlnatkin tbe amaH ffrtfUX-idttU pohU of pua, avoiding tho moeui 
and tbe ordinary yeDowiah-green purolmt dUebarje from tbe broerehi, eta. 

The beat reaoltB are obtained with aputum and tho like by pUdng a 
■tw.n quantity of the mateiiaJ to he exaiulDed between two iWca, which a« 
■qoeeied together and then akrwly and ateadily drawn apart. Tbe 
thui prodoced are again brought togetber and again drawn apart, and the 
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proecM k repeated until tbo materki k tirenly ipitad- TTw filmi »« then 
dried ud fixed. 

Blood film* ere beet proputd In the followtna m e nn et i Ten rery 
oertiallj rientted ifidn are Uken, and on the oco, which k held In a hoH 
tonUl poritkm In tbo Wt hand, a drop of blood k pUced near lU ritht 



Fif 1 — Prvparaticm of blood filma. 


exb ecihr The other abda, held In the right hand* k dow bnoght down 
on the drop In anch a way that the blood apnadi aenw lU lower end and 
Uea be t ween K and the borkontal afide* to which U k inclined at an angle 
of abeol 45* Ihe aUde in the right k now p ai d steadily akog 

the b alaon tal ifide and dmt the Uood after tt ao that a tKtn and eren 
film U kfi upon the aaoond aUde (big 1^ 

Tbe film k allowed to dry In the air cjm! then fixed t Hher to the pco cf 
of itaining with Trkhman a or Jenner’a atais. or by ether-aicnhol (etber 
1 part, abaohita aJoobol S parta) or by boatlDg in air at ISO* 0. fur bail an 
hour In aon» aoitahk apperatna. 

Wet filmi — When a ooltuie ol bacteria k to he breatlgatcd It k 
faeq.aent]y a great adranUge to eianthie it hi a wet coDdhion* both with 
acid with^ the preaanoe of a itiln, aa well aa in dried filjna, Indeed thk 
prooedore ihonld nerer be omitted In «r»mtntpg any enltore, aa many 
baotoia kae to a great artent their moat charaotoktio morphologleal 
a^^waiaacra when dried and killed. 

The following k the method to be uanL A dean dlde k taken* and 
upon it, at a Bttk dktanee Iroen eaoh aid* are jdaerd two tiny dropa, one 
of water* the other of dllnte CaaptewakTa toebain.^ A BtUe of the ouitnre 
k rubbed op in eaoh dr op and a eorer-flBM open Mpb, care bdng 

t»fawi to Inchide aocno tiny ah bubbiea to ladBUti foeoalDg. The drops 
mnat be ao amall that tbe ooTa.gkMca 4o not JU^ upon t>u»n, tnd that 
DO fluid eacapea arnuod their edgea 

If the B, iipiiPtaia k coapected* a wet flhn may ako be pot op with 
Bk a ftain, which Tiry greatly fariBtatca the likjrrirak (&a p. (U under 
£. dipluMa.) 

Staining of dried films. — ^Drfcd Elina prepared aa already directed 
may be atalned by one of the foQowing aiatnlitg metboda. In all eaaea damar 
dkaohed in xylol k reooDuaeoded for pomanent raoonting in paefemee 
to the w of Canada bakani 

Bneru BrArano wixa Baaro Anun Dna 
L Dry the fUm thorooghly in air 

> Faebkn 1 gnu., bqnU earboOe add 0 giy ieilB C flO cs., dkUCed aairr 
100 C.O. DUott «ith 13 parts of dlitiQed wmtv tor ne. 

* ilethjkoe-blM gnun dahlia 0*13 gnn.. abaolato JQ a,>., , riiaeUl 

aoatk add SO a% diWilU aatcr 030 
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2. ^ by filming, or (e.g. blood fllnu) In etbep-tloohoLi 

5. BUin with Captewild fuohrin,* nmrtnJ red.* thionin.* or methTienft. 

bliM^» for I mimrtec 
i Wwh with t*p-w%ter 

C. Dry itraghly by prMring oat beneath •erenl of filter 

paper 

6. Dry thoronghly In air 
7 Ifount In lylol damar 

ZinHL-NnxLOK's Stah roa AciiKTm Biotibia (Tubdci*, no.) 

1 Dry the film thoronghly In air 

2. Fix by fla ming, 

5. Poor on oorbol foo h il n * and heat tiD iteam rl*« ; then leare to ftoo] 

for 5 mlnntoo. 

4 Wooh rapidly with tap-water 

6. Doocdoriie with 25 per oent HJ30« for 3 to 6 ^ccnd*. 

6. Wooh with 00 per cent, oloohol UD no mere oolonr cornea onU 
Or Ca. Doootoiine with oioohoUo *Tipinn hydrochloride ^ tllj no more 
oolotQ- oomea ooh 
8 a. Woih with tap-water 
CoviUrttatu. 

(o) Stain with molaoblto-grren * cr metbyfeiie-bli]^ for frooi 
^ minate to 1 mlnote. 

(&) Wooh well with tap-wotor 

7 Dry ronghly by pri’Oiing oat beneath eerera] thkknffa of filter 
paper 

8, Dry thofoogfaly In air 

9. Uoemt In xylol domor 

QaAJf'0 Btaix 

1 Dry the film thoroogfaly In olr 

^ Fix by flaming, or by etber-oleobol for 10 mlniitea. 

3. Stain with anlLlnw gentloir-Tlolot. oorboi gcntlan-Tioiet.' or methyl 

rlolet,^* for 1 mlaota. 

4 Foot ofi the otoin. 

0. Wnh with oolotian of Iodine In pottadom lodide.^^ 

6. Leare thli solution on the film for 2 mlnntea. 

7 Deoolorlie with ohooiute oloohoi till no more ooloor oomas cat. 


> Ether 1 part olwolate oWhol 2 parts. 

• 8te foot note (*) p. 4L 

• 1 per wot watery solntkm of neotral red with C per cent, of a I jw cent, 
acetlo-aeid solution added. 

• Carbol thlooln t To 90 e. 0 . 1 par eeoL oarbolk add add 10 erf ialHraled 
folntloc of tbknln In CO per cant aleohoL 

• I per cent, watery aolatfon of metbyJeoe Uae. 

« ftuio fnehatn 1 |ytn aleclato oJcobol JO e.a. Diwolre and odd B pet 
cent, aipieoas earboUo add ICO erf. 

t 1 per era t anJUne hydrochloride io abadate aleobob 

• I per o«L watery eofatlon of malaehlte grera. „ jj 

• Carbol cra‘^Q Tb^t. To 100 cto. of i per wit. earbolio acid aojiitte add 
10 e 0 . aatormted aJeohoJte sohrtloo of fieatlan Tkht. ABov to lUad till next 
dart filter 

i« 1 net cent, watacy aolatloo of methyl-Tkilab 

11 lodloa I grm. potaaahini Jotlida 3 grm. dlatiTlnl water 300 erf. 
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Oovd^ttai*. 

(•) Wuh qololclf »itli Ul>-w»icr 

(b) Stala viUi oentnl red fcr from 1 to S mlnoto*, or for blood 
jre^xntloQ^ viUt eodn ^ for 2 minntot. 

(o) Wuh Tlth Up-vitor 

6. Dry looghl; by praa^ oot boiMftth nronl t hk J oyur e of filler 

0. Dry t^OTOQghly hi lir/ 

10. Uotmt in d&muL 


0 StAiH 

1 Dry the fl1>" thorooghl^^ hi »lr 

1. Plx by fUrnhig. or with ^.g. Uood filaa, Jn •ether .alcohol. 

3. Stftin vlth methyl rlobet fd^ l_iniD(ite: 
i. Wuh with Up-witer 

6. Treat vlth htlf-uUmted watery p(crlo-acid aolation for S mhiDtes. 
fl. Dry lOQg^y by pnuinf oat between Kreral thklmc«Mi of filler 
paper 

7 Decolodte with pfrnirwdd anlQne ofl * 101 no more ttaln come# out. 
8. Waah well with tap-water 


ComnUntatM 

(a) Stain with onrtiml red (or (rotn 1 to ) mimrlet. 

(b) Wuh with Up-water 

B. Dry rcoghly by proi^g out fcetwcca tcrml IhlcknnM of Hfltcr* 
I»P« 

10. Dry nraf^y in air 
IL Uoont in xyU damu 


BoxijrowaEr'a Staix (Qmcaa a BoLxmoa *) loa tew BnaonifA 
paixmoK era 

L Dry the fflm tborotigjily h* air 

L Itc in athar-aloobol or abaolnte aleohol for 16 witTinW- 

3. Dry in air 

4. Wuh with dh tfllwd water 

fi. Btaln lor 16 mlnntca with freahly made (tain H o.e. of ataln to 10 e.e. 

of dkliaed water), 00 mhtotea for the aptmuwa paMidmm, 

0. Dry itnghly by prcuUig out beneath MTuml UdokneaKS U fhar 
paper 

7 Dry tharen^y in air witbotrt beating 
B. klormt in damu 


T.TTtarn eia'a BtaiV 

Th* rtaln U piepajed by rabWng np 0-15 gnn cf tie dry 
in a martar adding gradually motliyl-al««hol (Derek • pare) to a TcJnme 
of 100 ac. 


^ 1 per cant, watery aohitliK <d eoahu 
AalUiia oO with a email aaaBtlty ot ptcrio aeU added. 

* Tile ta^y b« porahJoad trem Lelpaia. 

* The dry etahi, aileh la a iQetbyl«Je*wi»e-«ihj empewnj rta ba nt/t 
aommwulaJly 
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1 Diy Uio film thorotjghly in at 

2. 'Pout *t»In cm to tlia ta^lztd film. Mod Wre /or f-I nriante 

3. Add »n equal Tolnme erf dlvtiUed water mix by tilling the lUde lo 

and fro, and leate for from 5 to 10 tolnntet. 

4. Waah with diatiHed water for S minutes. 

6. Diy in air without heatiing. 

6 . Mount In X 7 I 0 I Httit 

StAlnln^ spores —The foDowing method, may bo foratainlng 
•porea — 

L Dry the film thoroughly in air 

2. Fix by flairrfng. 

3. Pour on oarbol fuoham, heat till ctcam rieea, th«>n learo to ataod 

for 6 mlnutea. 

4- Peooloiixe ali^Uy with 1 per cent. lulphurio aidd, cr 1 per cent, 
hydrochloric add. 

0. Waah with tap-water 
OtntnitrMoiit, 

(a) Stain with malachite green or methyl-grreD /or I adnute. 

(b) Waah weO with tap-water 

0. Pry roughly by preaatog out between aereral thJckiMH* of fiHer 
paper 

7 Dry thorooghlr In air 

8. Mount in zylm damar 

Staining flagella. — This it a diffienlt and erftn onoertiin fmxtM. The 
aOdet moit be aontpukruily clean, and quite young agar-ouftoret ahouJd be 
Dwd (not more than 16 houn oldV A ewiall tneoant of growth matt be taken 
on a platinum needle and carefully waabed out into a few drops of dittllled 
water in a watoh-glaaa, arolding violent m ovmo eota of the needle or rubbing 
on the gUaa aa the fiagoUa are rery earily brcAen off from the baoteila. A 
■mail drop of the emnlalan, which moat not exhibit more than a very faint 
turbidity ia placed upon a aUde and gently itroked along ill aniface. It 
la then atr-diled, and may be atalned by eltbfr erf tbe foDowing metboda i — 


Muia 0 iloDOTOiTicOT ow PanxLD 0 ITcthod 
Tbe atordori und la made up aa followa t — 

10 per cent, aqueout aohitlon of tannic add, 10 parta. 
Saturated aqaeoaa aotutloD oi ccoroaiTe anbUmato 6 parta. 
Saturated aqoeota aolut/on of potaah ahun, 0 parta. 

Carbol foobatn (Qehl hedaen), 6 parta. 

It moat be frtahly centrifogallxed each time beforo oac 
Tbe data la — 

Saturated aqocoua aahrtkio ci potaah alum S6 parta. 
Saturated alcobolio aolatkm erf gentian ykJet 0 parta. 

1 Prepare and fix the film aa above directed. 

2. Pour on tbe aawdaat and beatoTeraflameaninateam rlaaa. ADow 

the fluid to ateam for about S minutca. 

X Waah thcrooghJy In water 

4 Dry coinpk*^ In air 

0. Po« on the atain, and heat to ateamlng over a flame for about 
2 mlnutea. 

a Waah thoroughly to 
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7 thy la air 

8. U(mt [q xyld datntr 

Pumrcta ittrwop 

Tbo itaia, vUcfa b Doi ea*y to praparr caa Im tJHaloM * 

L A clraa <1ldo b haatod attd allcnrrd to ctnl to bW/1 Utnirttinri- 
A drop of Ibo lurtorUl cmaWoo b jJartd at ow rrvf aivl afU/w/i 
to nra down tbo aUde, ao aa to dry qalcUy 
S. Tbo fUln, dOated 1 to 4 »ltli vatrr In a email tali* U Pit to irtaod 
lor I rolofito tod Ibea on to Ibe majfxrd JQm. 

3. Learo for 1 minato 

4. Waih quickly alUi Up-araUrf 

5. Btaln ^th carbol foeb^ for 6 nlnotoa. 

0. Wash fa tap-wal«r 

7 Dry In air 
8. Uoont In xyM damar 
Or I Prepare and Ax tbo Alcn at aboro dlmted. 

6 Poor on tbo aairdaat. and heat orer a Hama uotQ iteam rbca, ADoir 

tbo AoB to lUnm for aboot S mlnctea. 

X Wath tborooshly In water 

4. Dry coeaplotely la air 

5. PoQ oo the 1 ^ 0 , and beak to ateam}ii£ otvt a fiame Ujt i}>M 

S mlaotoa 

6. Waah thocoaglily la water 

7 Dry In air 

8. Uoaot Id xyU damar 

Staining capsules —Oapanka may be ctalonl by JOUcyt j 
method. The dim mmt be Tory thtn, * 


1. Dry tbo Aim Ouwoogblr la air 

2. Stain with carboi'fachaQ tor half a ralnotc rontJr 

tin ateam be^lna to rlae. ^ 

X Waah qolekly with methylated aplrlL 
4 Waah utccroo^y with water 

6. Fuor on the loUcrwtng mordoal and kaya fiM 2 ts £ ^ 
Saturated aolatloa ol oorrodro robf/mtU » 

Tantde aold SO per oent. aolatlon, I ptrf- ^ * 
Potaah atom fn aatorated aointlon, £ 
fl. Waah thoTOQgbly with water 

7 Tnat with m^ylatad aplHt for about a cMmu. « 

ahoald now appear pale red- 
A Waah thorooshly In water 
0, Cormterataln for half a mlaoto with metivtw^ 

10. Waah, dehydrate In aloobol, oleer bi arti '* 
damar ^ ^ 

Staining of sections —Seotlor^ of tbt«et 

atalned for baeterta by the foUovlng methoda {•« 

BoTLM Stinaio wmi Baaia Ajrtt,,, <, 

1 Treat with lyW foe 1 minute. 

Si Waah with xyloh 


I Frwn Mr. Q. T Ourr ISi Ifaw Elof • 
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3. Rcmovo Xylol with fthtolnte altvArti, 

^ Stain with ttL wiln , nmtn] led, or mrthylfloe-Utw, 
fl. WMh with tap^watar 
6. Xro&t with 1 pwocEit. aostlo add fof 3 
7 Bobydrata with abaolate alooho] 

8. Qmj with iricA. 

9 Motmi in xyW 


CUBum-Oaaai 

1 Treat with xylol for 1 zoinata. 

2. Wash with xyloL 

8. Hemove x^ol with abaolota aloohch 

^ Stain with Utidtctn eannlne ^ (or fi minntca. 

Treat with piario-add hydroohlorio-aoid'alcohol * for i aacooda. 

(L Waah with tap-water 

7 Stain with anllina gentlait-vlolet^ oarbol gentlaa'Tkilat, or methyl 
xiolet for t minotea. 

8. Poor o9 the itain. 

9 Waab with a aohitioa at todiao to potasiain Iodide.* 

10. Treat with a sohitlon of Iodine In pciudom iodide for 8 znlnate*. 
11 B«o<Joilxe and dehydrate with abadato alochd until the carmloe 
red again ahowi dirthie^y 
l!L dear with lyloL 
IS. Mormt in xylol damar. 


Oasum-C^uirrus 
1 Treat with rrW foe 1 mtoota. 

2 . Wtah with xyW. 

8 , Itemore xylol with aheolote alocdieL 
i. Stain with Uthhnn carmim lor 0 mlnotea. 

6 Treat with 1 par-eent HCl*«lcoho] for 0 mlnntea. 
d. Waah with tap-water 

7 Stain with m^yl fiolet for t minutea. 

Waab quiokly with tap-water 

J Treat with haH-aatnrated watery pitalc-add fdotlrm for 8 mlnntia. 

10. Foot off the ahcre aoIoUon. 

11 Dry ron^Iy by praaiiig oot be t wren aerrerBl tfaiekncMca of fiHo- 
paper 

11. DeeoloriM and dehydrate with Tdcrlo-anld anUIne cfl nntll the 

oaimloe red again aluwi dletiiiotlj 
18. Waah ofl and clear with xykiL 
14 Moxmt in xyiol damar 

ZKEL-NxXLaiB 


1 Treat wHb xyld l<w 1 minute. 

i Waah with ^doL 

3 . RomoTO xyloi with abeolote alooboL 

4 Stain with caibol fochiln, healing the allde ennUy and leaTlng for 
0 ndnntea. 


I Ormino 5 grm , aatnrated aoloikai e( Hthhua oaibonaU In d UtJW aetrr 
*00 to. Boa and Stta ^ , 

• Ua-aiooW with a iftite pterfer add adihd. , 

“ Logofi Wine " i kjdtoe 1 fnn. polamfaim Iodide * fnn., dWBcd water 


300 40. 
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6. W«h vith Up*w»tCT 

0. Dceoktrixa vith pw cent. IlgSOi for froea 3 to 10 iocfnil*. 

7 W*ih »ft)i 00 per rent, ftlcohol tQl onlr » Ulntljr ro*jr eokrar rcmalia. 

Or 6 a. DoctJoriie irtth tloohoBo mlDco bjdroctJocido till ocljr > UIntJy 
Toev txteui rrm^nt. 

7a. WmH t»p-ir»ter 

6. Etafn vith rakehlto greon or mothjimo bloe for 1 mlniite. 

0. WmH wiUi Up-w*ter 

10. Bebj^rata wlm tbaolDta riochoL 

11 Oeu vith xtM. 

13. Mooiit tn xjlol dAnur 

AGGLUmATION REACTION 

Tbe pbeDomcDon of AgplirtlratbiP. or tbe ae|Trgilk)ii of bocteriA In 
petskm mto clmnpa under tbo Actbm of ■podflo Antfbcdk* uDed ijigtatlnini, 
lU tlre*d 7 bem (Useosed hi connexion with the nbject of immonitT 

It WAf be obarrml dtber aatkr tbe mlotMOope or bj tbe orbed eye. In 
tbe fonaer cue In wUcb it U oinel to meke oee of UrlnA beeteria. It ia eeen 
Inibe etaeot raolQe bcotecU tbxt ebortlj after tbe addlttmal >£ gfTrttn«Hwg 
■e ium tbo UMJTCUicnti of tbe ndero^irgenliTTie bectme ks actlre. llie^ 
begin to adhere to one Aootber Tfaile tbene that mnaJs free become inerMa- 
logl; atdggUh to thdr moTecaent. Tbe ebnopa enlarge bj- fmkci vbea tb^ 
oorae into cooUct. aa veil aa bj tbe adbedea c4 ihl) aepnnte IndlTUaalir 
until la a eocnplcte agglixtlBatloD pnetJcnlly aH tbe baettria ere cnlted intr 
larger <a maVfr ebanpa. With ooo motfle (rgaolBoa tbe ertsta are pmOii- 
Bare that tboe It no raotiBtr to be aflorted. 

If, on the other hand, the pfaenomenon la obaerred bj tbe salted e;pe 
in a i Mpe n a l on to vhleb aggJotLutlng emun baa been added in a amall tube, 
the ocCTm c Aa e of the ebaagea Joat deacrlbed leeda to a atrikliig altentkrQ 
la tbe appeaimace of tbe aa rpe mto o. Thla cooaUta In a gradual ebai^ 
Irocn umorm tsrbidity to a granolar coocStioii of tbe flnlil, viiich iteadilT' 
htcreaaea, and terrahtatea, rbra the ag^tinathig aenim haa beni addid tn 
Bofflclccit strength. In tbe ” aedlmentatum ” or aetlUng ont of tbo baetexial 
ehnnpa. 

Tbe Ttaetlon aa naed elhdcanj Icr the dlaginato c< typheid Inlectkm 
Uapolcen cfaa the Widal reaction. It b employed alao (n tbe dkgocab 
of Infwtkmtetth^ psrWfpfcosMf Aand B),S.eoil fl. tofantabr (Oatrtnei) 
S. aertryeit, djwcjtftria (Shiga FlexDtr groupa), if aufdnwu, ifcaia^ 
enxar Parratoeoccas. Fib eWena, eto. ( aa eefl aa for tha Identifloatioii 
of tbaae arrael miercMirganlema br meana ct known ^ t i hhi- 

The teat k atlll twnetln»ea carcsed oat by tbo niacKapio method- Bet 
tk rniad be cfcaJ^y stated that the only -way In vtildi coDatant, tellable, and 
aatkfactory qaandtatiTe reanha can be obUlsed k 1^ tbe maooteopte method 
fd irfamhaHoc- In caaea wh o e any form fd pt er miU ta InocmlatioD againct 
a partleuUr Infectiaa haa pcerioaaly be«n adminktered a trestwortbr ccc- 
etodon regaidlsg the ptea en ee or abaenc* of tbe dkeue tn qoatku eon only 
be arrlTed at by aggfntijiation testa If an accnratdy qoantiUtiTe method 
be empbryed, and tbe teat repeated aemal tbnea at intrmk of a few daya. 
Fcrr thla porpcae aa sp en ak aa of billed bmtola pi of>e Uj atandardiied for 
opad^ acd aeoltlTernns are required. 

Tbe mrtbod ct carrying out ag glutlp a Hc si testa aid btCTTretliv tbe 
rcsnltB obtained will now be deecrfbed. 
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Blaoroeoopio method.— Tbet«»ti« 0 *friedcmt by Drevtr’tmetkxl 

witi ctJtQTM ^ ifl tho tollowlag nlanoe^^— 

‘TUb ft fttand* (or ■ttodi) made to hold the «pecW tabes, 

and plftoe in ft ft* m*Qy rowt of Bto tobw u may bo reonifed Aod a 
dihrtlon tabew 

Wth the proper dropping rfpctto kdd nrttmfly measoio oat Into tbo 
dflodoii tabo a* many fimoa 18 drops of nomaj aaHoe •olutlQa (0-85 per ceit 
■odiom chloride in dlatlEed -watw), a* there are atandaid coltorfa to bo Died 
In tie feat. Hu*, If throe cnlttmi are to bo employed, ai^trnro oot 
54 drow of aaEno (»borB fho water supply k pore, tap-water may be soL 
rtitated for tbe aJIoe eolation). 

Wash out the pipette with water 

Dry oat the pfpetto with ttwcaBlTB quantities of ataointe oleobcil, foDowed 
by woreasiTe qoantitles of ether and drire off the ether corapirtdy (or diy 
the pipette with aoetone). 

Hae op tbe aerom to be tasted into the papette. Itesstno oat Into the 
dOatlon tabe coDtainlng the — as many times 2 drops of the a* 
there are standard onltorm to bo tested. A dHatioc of ,V k the* obtaioed. 
ICx: thoronghiy 

CareGfnDy wash oot tie pipette. 

With the pijiertte messoxo ovt Into c«oh row of lobes a* follows : 


Diets e( Dr«(S o( 
' Bonal aencea 

Jr^tar nha* S gntSw 

ot (Qlattaa I ta ta 

1 0 10 

3 6 6 

3 8 2 

4 0 1 

6 JO 0 


To each tube in row 1 
^d 16 drop* oi one of 
tbe standard onltona. 
To esflh tube in row 2 
add 16 drop* of sn> 
oCierstandard oaltare. 
If mam than one is 
being osed in the test. 
And so on. tceording to 
the nambes of eoltorcs 
to bo emplojrd- 


Xf a zMiri: he made 
oo the pipette 
oorreip^hif 
to a ToJame cd 
16 drop*, the 
ffnJd mar be 
added sUhont 
drop-ooonting. 


At each stage of tbe pro c e dur e the jfpetto 1* rsrefolly washed with dk* 
riTTfcfi water and either dded oat with sn cces sive qoantitles of abtotute aioofwl 
followed by soeoesslre qxumtitlet of ether or where quanUdes mffice washed 
out oneo oe twice with tbe next flold to b© talcen In hnnd On© ond 
th© 8Ame pipette must b© u*ed throughout the ^eratlon. 

ftii.w tub© thoron^y In order from right to Wt, Le. beglnnlnf •sen 
row with the ooctrol tube. , . j . 

Plat« the Btsal to a water bath at 6(r-65* a (aof to dry sh), and Iostb it 
for 2 bonrs If tfie ftsxjdard oultoro* oml are A tfpitont, A por^yfMot^J 
B pandwpltMkt-B, A ententrrfi* (Qaertner), B or Fib, cWme. IxaT© 
(or 4 | bom* II calturca of A dyttmiaim (Shiga or Flemcr) are to qoestfon. 


1 StaadanJonIturrftcanbeobtaJiicdbyappUcatJontotheStawitrdiLabocatoiT 

(Uedlcal Rwearoh Orondl) Depsrtomt of Patholoty Unlrenlty of Oxford 

Dlnctk** for tbetr preperstion osn abo bo , , 

* mand*. drowans ti^foa. acctoUnatloo tnbiw, .to., bo otoatoed to*i 
llesn. BatoJ fcialloet. 14, Crooo Btreot, AG.I or from ilrsrr*. A B. Tnrnrr 
h Oo, Eagio au ect, W Ol. 
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It h ftdHvbte to amogei the level of the inter in the bath to tbet twt 
mote tlmn the knrer helf to two-thWi of the colnmm of fluid in the tnbee 
h Immcned. RoecaleUcio h tho* eocrimtod. whkh it of the gmtest 
ImpovUnce tn the cMe of dyteotctj tcett. 

In tube 1 nch row the ■enim eots in e dTIatkni of 1 In 2A. 
a n » M „ 1 in 60. 

" 3 . ^ „ 1 In 116. 

4 M « » «lln260. 


Tube 6 eonUlning lu eorirm it control egeioei tponUneooi asglotinetkio 
11 the BmH ol agsJathittkiD U noi rceohed within thW terifeibl^w dOo 
iioDt aro foOowvd out In a dmliai roanttcr 

Tbut, for exempt 67 drope of Dormal nltne aolntion ploa 3 drape of 
a 1-ln 10 aeTum dilation will give a rniun dflotlGC of I tn 200 and. tatng 
the quantitin aa before aoo baa the aeium acting in dflotimi of 1 In 
600, 1 In IflOO, I In 1,500, and 1 tn 6,000 And rimllaitj for high” dOntione. 

Tl» tnbte are exarnhwd after cither 2 or 4^ hocn at 60*-66' G. followed 
by a Ih-to-aO-minotca rtandlng at room temperature. Ibe reading la talcen 
br eomoartng each tube tn auccee^on with the ecnlrol tube, and abmld 
(UMje a pomfbie, be made by meant of artifldal fight agaimt a black back 
groond. (If cmly dajligfat ta aTvOable, the tobca tnepcoted ahoold be partty 
■Jjadowrd br paaatng a Anger up and down behind thwnx) 

it Is ilways gdvisabio to re.examlne the tubes after a 
further period of 16 to SO hours at room temperature, 

when coeea of InhiUtioB wfD have oeaaed to oonplieate the 

readloga. The readlngi wQl be foQad to have moved on aBghUy in 
tbe Uderval. 

Tbe hlgheat dflatlon In which marked aggtutlnatioD (wttboui aedhnnta 
tkn) can be detected by tbe naked eye la Majtdofd wygMnaiten, TUa in 
tbe e«ae of tbe dveeaterio baadli is ahran mneh mote nody granular with 
amalier flocontl. tWi In tbe eaae of wloilo (typbdd and paratyphoid) badUL 
Owing to the rata at whloh tbe dUotko inerraaea In the aeiics of tubea cm 
ployrd. It wni eommonly bappeo that do tnbe in the aoiea exhlUta ttandar^ 
ggputftaadoa. If tfak be ao It wfD be found in looking akng tbe aetiei that 
whBe one tube abowa atreeg ag^ottnatlon with aedimentatkin, the nazt 
SDoeeedIng tube abowa no aggiottnatkm at all or cmly a trace. In anch eaaea 
atandard ag^atinatkn Uea appraxtznalely m id w a y b e t a ten tbe two iWntlnrM 
Te aecare aaf/urad/y la r^oiin^ by TarloW ol ti i ua , atandard a gg bt. 
tination tubes ara iaroed trom the Btandarda Laboratory 'nii-ee are jn> 
pared to ihow the predae degree of flooeulatkm kn ow n aa " atandard aggtu 
nnatioo,** and ara mada penaannit by meaiw of fonaaSsad gelatin. Owing 
to tbe dtflermt obaracter of tbe Soeoiilatkai exhibited by tba tjpbold>«ill 
and tbe dyaentery groop reapeeliTcfy aeparale atandard a^nt i nation tubea 
ara reqabed for tbe two groupa. 

Bboold a more predae detecmhiatlon of tbe Wmtu of ■ nfathxHr^ he 
required. It can tie obtained by ustng a staal of 13 tnbea withtbe ■■faw of 
qoantltla given In tbe table oontatned In the direetkn for jreparatlan and 
BtandardixatlaD of agglatinable eultui ra. 

If DO water bath be araQabK It la poadble to cany out tbe teat entirely 
at room temperatuie with A fypkoaaa, B. para i f p iton*, and aimllv 
When thk b done. 16 to li boon must be aOowvd bdore tbe readhig ta 
taken, but the leaictkm la not then ao aimrjfy ddlncd. In eaae tbe 
bigheat dllatloa in wfaicb a deflatte ardfaacutatloo with dealing of tbe 
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•QpeiMUnt fluid »m3C*n c£irTe«poodi *jiproxun*td 7 to ■tandird acriatina 
tUx^yaentflry aggriitinatlan ahonH not be attempted at kr» tCTOiwtam. 

mian titt ataodafd degree of aggIiitin*tIon (ataadard owfatiMltp,) 
oooora with ataodard aggjuanable culture fax a aennn dflutfcn of l fax i, 
then * dlrided by tbe fignre (“redoofioQ factor**) giren on the labd of tfaa 
•taadaed aggiatlnaUo ooiture employed gm* the number d Mojtdcri 
a;ipfat»jdji vmu ^ contained fax 1 oi Uie ■erum iirmni^nwi^ 

Ttua, if atandard ag^utlnatioo ocarta In a dflutlon cd 1 fax 100 and the 
number oa tbe label la 2, tben ^ Le. 60, la the nnmbea of itandarf 
aggjatinln nnlta oontalned fax 1 o-o. of the ami m axamlnedL 

par uniformly and dmidld^ fax recoiding iwotta they ibooid be 
oxpreaecd in gtandard offgiutxMn wM*. 


L IhafptD€>$ of Tvpkoid and Pamtypioid Ftxtrs 

A In non Inoculnted persons who hare not had typhoid {at 
paratyphoid) ferer agglutination in a ddutiem of 1 fax 2S joitlflea a 
atrong eiMjKdon of typhoid (or paratyphoid) infecdcc. tbe 

moat be appHed again fax the ctmrae of a fair days, to aaoertain rhetfeer 
there !• any change In the titre of a^ntfaxadon. Uarind agglatfaxadoo 
In a dflution of 1 In 60 or more la (oesuly alwayt) dlagnoatio of actire 
^hoW (or paratyphoid) faxfeotko. 

A non inoatiatad “ carrfee " will normaJIy ahow no fanporUat change fax 

titre of hii aenzzn on repeated exanxloadco at thort intarala. 

Inoculated persons tf qah« recenUr Jnocnlated *ftb typhdd 
raocioe, trill uanally thov a high ttue cd audhe ag^otfaxatkox. A rapid 
cIm In Utre aeta fax vUhin tvo tn (our day* of inooulaticux. it foOo^ 
by a faO, at dnt rapid, but tabeeqoettUy beoomiixg rery ilow so tbat a 
r^tiri^y high titre k maintained iar a long ptflod (arm for yeam). 
^During thi* period oxamfaxatiooa made at faxtervala d a fev day* glre 
praotl^y idenUoti rtadinga 

It foIknrB thit lu tbe caae of faxoenlated p ereona the dlagrmia of aotlTe 
typhoid (or paratyphoid) (nfeetion win require two or more anccaarire 
ezaminatfona of the aenun. 

(a) If the Indlvldtial la tuflecing from aotlTe typhoid Inlection, hl» litre of 

bfphoid agglutinatiana wiD eaUUt tbe uaual liae and lubaeqcent 
regoiar fall leen In non Inooolated auifeota, but atartfng Cfcua and 
returning toward? the higher baac-line of Inoculated waaoca 

[b) If the l^yidxial k enfiering from actire panlyjJund fnfeotkm. oiw of 

three thinge may occur aa regaida hk lifpMd agglotiaatlon titre 
namelT 

1 No apprecfahlo change may oooor In the titre of tTphoid ag^n 
tinetloix. 

S. A rriatlToly alight liao may occur Icllcfwed by a fall towaida the 
fortoer level. 

3 A marked riao may occur ayochrooow with the rlae la para 
typbcfd agplutfaxatJon titre and mbaoquently foflowed by the 
mual fall towmrda the fonner Vrrcl 


I Tbe rhmd^ unH xra# chorea aa that amocmt of ^latlnatlng 

aenxm which when made ap to 1 o.c -rrfnme with norraid eahno aohithw catar* 
atandard affllaUnatfon oa teieg rafard with 1 J c-o. of a p^Icu Ur a^ anwO 
atnUtfaxable colture and mafaxtamed at «* tt f-w aiact T*riod Jarerdb^ fw 
ti6t TWriatT of ndtma (vU. rifhar 1 houi a or 41 boora— -a« p. 49) fciwaad by 
IS to 20 mmntaa at tha rocaj trmpmiax*. 
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XMmwhOo tlv Utro of paratypi^ld sg^iatfautkrii raju tbe oormal coane ol 
npU rtee to » mulmam (o»uIlj oxwodiog tbe mexlisinn t^pbold titre) 
foQowtd br e UIl, et fbrt repH and then liownr as aliead/ dewribed for 
tj|)botd cobJecU, and fslliiig btloK tlie p'-nlstAt base-line of tjpboid ajsla 
ol hwonUtad fwaons ^ 

0. In Um cue of mixed infections, vfaetbs in tncrnlated or noa 
Inrw^uttrl penoos, the a^otinin com* for the different infecting organbma 
are aauUj not ay u e hi oDOOs, and they poraao thctr ordinary oowao 
ludspeodmUy of eadt other 

IL Dtoysoris of BadUarf Djfmlvf «n«*sd by D. 8k^ or B, Fltxiur 
(F IT X } and Z), by wteau of Sindofi A^rUntAlt CaUmt 

A. In TWons who do not give a history of baeilUiy djMterv 
and -who hara K* been laocnUted against djaentay the p ct am ee of 
10 * cr man ttaodard ag^ntlnln onHa per cnbio cmtlioetre of acram 
to for all pnrtkal pmpu a ta dtognoatie of an acthm badOaiy dyaenterle 
infectkm canaed by tbe ba^oa agglutinated. Tbe preatf^ of fram 0 to 
8 * rmtHi ^QKttltoa a atiooz cnrptdoct of djsentade infectkc. In the latter 
<*— t the teat most ba apfitod a^ln In the cmise of 4 or fi days to aauertain 
whetbv then to a definite ohcoge (etoo or faff) in the agglntinatkn Utre. 

B. In the case of ptnoes wtiO give a history of bacfffsiy dneatoy 
tha aenzm may enn vhen yean ban akpsed linee tnfeetioe. vtOl contain 
10 or cBore agghrUnln oniti per eaUe t a niiiu etfeu In »oeh case* it will, 
before a dtognosii can be made, be aectmry to carry oet a aecoad esamiaa 
tke. If nd a aeeond examinatloiw eecdoeted 4 or 6 daya after tbe fint, 
atom a ddlolte ehange (rise or laS) In ag^ntlnaticB tlii^ ve an deafii^ 
vfth an aethre Inleoti^ Bat d 00 important ebauge in the aggbrtlnstloD 
titn to ahcnrn the amintloattom to to be attzfbolsd to a past hdeetiocu 

0. A " earner'' in vbom the InfecUoti to loaetiTe will anally show no 
Important change In hto iggiotinatkn titn od repeated ezaminatkina at 
■hi^ interrmla. 

UL Dtafitoiit of BaeSUry D^trutay «• Claw ilixtd Ja/ccOow by Tm or 
More VariHtM of B. iymitria 

When in the eoom of a dlffamtlal dlagnfto it Is foond that the patfent 
•hows a high ag^tinatWei titre lor two or mere of tbe djeenterto baofIB, 
the question artoeawhsthar we are dealing with CO-Bfglutlnstlon, or with 
ag^atiDatloo jierstottng fa u m a paat tnfrrttop with another fonn of baefllaiy 
djaentery or with a mixed ir>fection In tbe two lonaMr cates It will ba 
foond tbM tha ris* and fall fn a ggUitlna tiim to the different mlcrobca will ba 
■ynohitxtoaa. It to to be noted In camezlcB with eo-ag|iatinatloa that 
ft to more emmoc to tee a eo-aggintlDatlco of B. Flaittr In a B. 
lofedioo than of 5. la a 5. FUxntr Inlectlcm. 

tVben tbe ease ia one of mixed infection tbe «gg]ii tl ii l n carrea for 
the dJgemit infecting oegantoms are onalty not aynchnmcpQs, aisl tbe^ 
poTKM their ordinary coarse indepasdeciUy of each other 

» For the dlagposls la pettoos hmenlated with “trtpto" Taeelne (typhoid, 
?lCeS^0*ig|7 ^ B). sea the Lmniti. Kcrretaber 23, iM^ and 

la the case of soMts the finrsa |0 units and 0 to 8 units tbooU ba rrplaerd 
by 29 and 12 to Id raapectiraly for tba wina of oomal s umau nhlblts a bigW 
aulttUnatloo titia than that of on. 
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Hlorosooplo method -Sonim Ii toparmted from the blood to be 
er a rntrif d, and a nnmbo- of dflotbiu (1 6, 1 10, 1 20 1 flO. rto.) are laad* 
■srltli craltopo bcrafllon. Hk ibould by p refer eii oe bo doua acornatoly wltli 
a gimduatod capiUary pipette, bnt !• #ometiin« done by placing a loopfnl 
of aorum on a ■Iide -witfi a platinam loop, placing rooni it in «Qcee*riai m 
many loopfula of banmon u are needed for the dUntkm deaired, and thni 
mhdng all the loopfola togethex. 

A young boufllon culture of the orgamam to bo teated ia thee taken in 
hand (preferably not more than 18 houra old), and a meaaured quantity of 
thla (or a loopfol) k mixed with an eqnal meaaured quantitr (or loopfnl) of 
diluted ioiLUii, Prom the mixture a banging'drop k made, or a drop placed 
on a allde and ahnply oorered with a oorer giaaa. 

The effect of the aernm k walohed under the mioroaoope. It k important 
that the culture be examined alao wttbont the addltiou of aiqfim, to areld 
the fallacy of apontaneoia agghitlnation of the bacteria ; and for the aame 
reaaon emulconi tram agar abonid preferably not be used. 

Aa regards the dltgncali of entedo ferar It k oiuaily agreed that a potHire 
reaction within 20 mlnuten with a total dHutlao of the aeTum of 1 in 60, 
JcaiiBea a diagnoaU of typhoid InfeotkiQ. 

DmuciiraTioK or m OrKmo Isnzx 

Xo thk daterminatlou the aernm of the patfent U compared with the 
KTum of a healthy indiridoal, or better w^ a pooled aernm frean a 
number of beahhy penona, in reapeet of ita p ower of jrepaiiag ” the 
bacteria in a giren baoteelal <Tmokirin for phagoeyteak by nosaal mabed 
leuoooytea 

1 Preparation of normal leucocy tea. —About i c.c. of blood k 
from the obaerrer a finger into about 9 e. 0 . of a 1 ti per-oenb Ktlution of 
aodium citrate in 0*86 per-cent aodjomohlatldeaolatloo, the tube being gently 
»b«Vwn u the blood drops mto It, to ensure thorough mtxtng and prerest 
ooegulation. The m U t n rw k then o eu t rif ogeiked, and the anpeoatant fluid 
remored ■nil replaced by nonnal aalt aolnHcuL 'Ibe blood-oorpuadea are 
then Qp again onoo moTU centrlfngaiked. and the oretlying fluid eaio- 

fnHy ramoTed. The opper layer of the coipuaofca, which eontatna the greater 
Dumber of the loucocytea, k now pipetted oil into imalJ tubes and aei aside 
for use. 

a. Preparation of serums —Blood k taken into a Wrighfi blood 
capsule or other auitabla arnaH tube to the amount of about } an. It la 
allowed to clot, and the resael k then placed In a centrifuge, and the tmtm 
th« aopaiated. The operation la performed with Wood from the patient, 
and with blood from the oontrol IndlTiloal (or group of tndiTiduali). 
Hie BCTUma thus obtained abouM bo uaed aa quickly aa po■iW^ that k 
to aay while they are atHl quite freah. 

3. Preparation of bacterial suspension —in the caae of rapidly 
growing mlcro-organkma a little of a 2i-b<rar-okl aloped-agar auriace cul 
taro k taken and rubbed up in a few dropa of O-SJ-per-cent reline aolaUoo, 
the resulting emukion k added to aeretal ac. of aaGne aolution In a tab* 
and eentrlfogalked to get rid of any unbroken ma*w oc chunpa of on 
dlwodated baoteila. The fluid aotpeaskm k pipetted off and dChrted 
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OBtO It ilxoiri only h Twy f*lnt tnrMdltj »brti« •ccocdlng to Wrigbt, It wfll 
contain ilw mcai mpproprlaio nombn o{ bncicrU 

In the cue of organlum vUoh ennr only on sptdal media, or grov 
Ttry aknrly ndtaUe enUorta moet In lacd lor preparing the bacterial nta- 
penikin. In tha caae of tbe A {a&cmlane it (a probably moat contenleot 
for tboao wto aro not expert bactorioio^ati to pmebaae ono of tba prepara 
tkoa rtoeked coiniaerT-UIly and up from tbia a napenakm ol the 
pe op e i atrmgtli in 1 feper-cent. nlioe aotoUon. Tbe teat b carried oat Id 
tbe folknring ny i A pAece o( glaaa tabtog b drawn oat at ooe end Into a 
eapOlaiy tube, and tbe other cod b prorided rrilb a nbber nipple. A mark 
b made on tbe capCQary aboot an indt fmn Ita lover end and to thb mark 
•emm b drawn tip, a aman air bobble b admitted and tbe bacterial aoipcn 
aton b drawn op to tbe tame mark. Tbe twn portkaa of fluid are tben blown 
oat opon a cku Ale, aoeked op agalcv and again blown oat aeTcral thnt* 
to enaare complete mixing. Th« mlxtnre b now drawn cp into tbe lobe 
a gmaTI eii babble admHtcd and leucocyte aiap en ri on (wbi^ baa been pre< 
▼iomdy wd mixed by gentle chairing) b taken hi op to tbe mark. Tbe 
wbede b biovn oot upon tbe aBde and mixed aa befon:. Tbe fltdd b Anally 
taken op into tbe pipette, a Bttle air admitted, and tbe end of tbe eapfl 
Ury eealed op in a craaO flame. Twn pipette* an tbo* prepared, tbe ooe 
with Donml num and the otber wHh tbe •ernm nnder hrmtlgatioo. Tbe 
pfpeltei are tneabated at 37* C lor a qoarter d an boor are then opened 
at tbe point, tbe conteoU of each are again weB mixed, and films p tc fi ed. 
Tbeae an «{lb« fixed In earrariTe.eQblimale eojetko for a few aeccvda and 
tben wril washed and rtaiaed appropriately (in tbe eaae of B. hd^ralatU 
tbe Sebl 'Neebexi metbod b need), or fUtd and sbibacd by mlng Lebhman a 
stain. 

In eneb dm the mimber of bacteria in not k«s than IDO IcncocjU* (prC' 
fetably SOO) b counted, and the arerage nambcT per Jewoeyte tbaa arrired 
at. The forio wbleb thb amage In tbe ease of tbe paUent bears to tbe 
aTwrage in tbe c o n tr ol prepared with normal nrom b eaQed tbe oftnie fades 
of tbe paUent s aeram. 

8ER0-DIA0S031S OF SYPHILIS 

L WaascDun Rxicnos 

The tecbniqtie rccommeoded b to aD eseestlals that described by FlUcs 
and Mclotoib in Beport \o. It of tbe 3JedieaI Beaeareb CooncA 1018 
where tbe fob detaOs are glren. 

A. £<a;^rat< aad Apfmrai»t Ttijjtind 

1. Srr*« (o &« (ufsd. — Some ex. of bked b drawn aaepticaby ifora 
a anparftoUl rein and pl*<*cd in a sterile tnbe. Tbe serum b taken oS tbe 
clot and heated to C5 -.ri C. for 30 mlostea. It is esamtial tbe sj ituj a 
or needle used for drawing tbe blood sboold coDtahi DdUxr aWitw-J, etber 
nor other dUfnfectagt. 

2. AnitytM . — This coeirirts of a 1-bi la saline atapemfon cf a udxtttre 
cf aleoboOe exttaet of homan bcart-mnaeie and an akcfKiUe ebeJetterio 
Bofotiati in tba proportioa of 3 1 2. Tbe dose of antlgrn b O-a ex. of tUs 
■WTTOslon. Tba a trofio b c beart-extract b mada by grintUng op 10 grm. 
ed bnman beart-moside with lO ex. oi absciate clo^oiL Pot into s gbw. 
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■toppewd bottio /oc hoci* »nd ilimJce oceoioniJIj IHtcT Into a elua< 
ttoppered bottJo aod p TOacrTo in iwwjhcat. 

Th© alooholk) obotcftorln aolation ia mado Ijy diwolFing I gnn. of poro 
100 aa of al»o]DUi alccbol, wannlfig tmtil Htn lrwL Keep 
in a giuMtoppcnsd t>otUe 

3, Cfcmptmoit — Preah ntinen-pig a aonun ia oaed. The blood haTtig 
been ooOoctod and loft to oTot* tbo aenun la pipetted o2. 

4, Awtbcc»jior — ndi oan c4tber bo boaght or maHe by repeated Intra 
peritoneal injeotfoo into ft rabbit of rraabod red Wood-oorpuatka of abeep. 
TTie anhnal ia bled about tbo eighth day after the Uat Injeotion. the 
blood allowed to clot, the acrom aeparmted diatribnted In pnaJI iterile 
phlaia, and beatod to 50® 0. for SO minotea to remoro oompleinent Stcre 
In an loe-obeat. 

6, Bed edit , — Sboep a blood ia whipped to ptorent clotting, the aenun 
ceptrlfngalha^d off and the red oeUa arc waahed throe rinwa with aalme. A 
S'por-cczit aoapenaion of theae oella In normal aidlnn !■ oaod for the teaC 

6. Normdl tdUne, mado by diaaolrlng 6 grm. of aodhun chloride In 
1 litre of frtahly dWoied water aatoolaTlng. 

7 l>c^ and lO-o-o. pipetUa, graduated to tip. 

6. Dmrf (eri-fvbat, 7 om. by 1 otdl ( onfiadry ied-tnite. — Tnboa ahoold 
bo cleaned by aoailng In add, then rloaod with ordlnafy water aod finally 
with dijrtJIIed water aod dried in tho oren. 

Q. Baeit to hold dwaxf tectitsbaa. 

10. Waitf-baiks, one to bo kept at 37 d for oamio^ oct the teat, the 
other at 60®-^O® C. for boatfng the aomm to be teated. 


B. C^rrftmg oaf ike TeM 

Two preliminary teati hare to bo earrkd enrt — the firat to deUrmliie the 
minimal bajrodytie doae (hLUj) ) of the amboceptor In the pteaeawe d 
01 0 , 0 . of a 1 : 2 ddntlon of oomplonwott the aecood to detennino the 
minimal hjnmcdytle doae (U.H.D ) of the oomplecncnt 

Hm jbet teat ia carried oat Lq tho following manner and with tho following 
qaantltlei i — 


No, of 1 
teM4ubt 

Aifuu 

Aw^boeep^ot 

1 1 000 dOo 
tion In aallae 

CempUmMMi 

1 1 2 dilatioa 
In aahne 

Bed tMt 
0-por-ofnt ana- 
ponricQ In 
aallne 



0-0 O.CU 

OI ao. 

oa <ia 


0-1 « 

08 

Ol „ 



0-2 „ 1 

07 „ 

OI 



1 0-3 „ 

o« « 

01 « 

05 n 


Ori „ 

00 « 

Ol „ 




04 » 

Ol 




03 

Ol 

06 H 



02 

1 Ol „ 


0 

' 08 „ 

OI 

1 OI „ 



Blal* tho late, wd iKobat. In tho wrtnbatt Itt 1 
^dnff tin aJnliMl lunnoljllo dw oI !.»■ 
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tJtmdd !m rrftdeL Hib tnt of ualioeoptar tbonld be Rrpwted 
tmn tvo mooUii. u the vitbocopior 1m H«ble to ooUnionUe In time. 

Ibo tert h cArriod oat In tho foUowios manner and with the folknr 
lug qoantltita, and mw< be Modt tatX tim* A* rtatUon U pvt wp ‘ — 


No. of 

luUtbt 

iSahu 

OompUwuMt 

1 1 20 dUntion 
In aaHne 

1 10 aoipcn 
aloa In aalioe j 

1 

5raai/uad rad 

1 cdU 

1 

0-7 0.0. 

0-3 <M>. 

0 0.0. 

0-5 C.O. 

• 

0-76 „ 

0-25 „ 

0 w 

1 0-5 „ 

3 

0^ n 1 

0-1 « 

0 „ 

0-0 „ 

4 

1 0-85 H 1 

0-10 „ 
ConpUmuxt 

1 10 dUoUcei 
tn aalhw 

0 « 

i 0-5 „ 

0 

0-2 „ 

I 0-3 e.a 

0-5 „ 

0 „ 

e 

O-SB „ 

1 0-16 „ 

0-5 H 

0 „ 

7 

0-3 H 

1 0-2 „ 

0-5 . 

0 „ 

8 

0-33 „ 

1 0-10 „ 

0-0 

0 „ 


FUoe In tho water bath at TT 0. (or 10 mlnotaL U tube 1 la not eom 
pletelj lalced bj thia time, the ecanphmtrDt la not atimg enoii^ nd itca2d 
U dlaeordcL li lahed. eootlinie tnoabatioo (or 00 mlDOtra mare, nwd IkLHJD 
o! oomphoieBt la ta^ 1 to i. and add O0 aa of nd ceUa to 

tubes 0 to 8. Flaee tn water bath for 10 mlontes and then read. Il« lor 
example, tnbea 8 and 7 an eooipletd; Ufced, and tabes i and 8 an noi, 
D-S Q.e. cd a 1 16 ddotloci o( ocanpletDent la the d the oompleiDen^ 

Bat 11 tabe 7 k wi oomplet^r laaed, and tabe 0 la, 020 le the MJE.IX 11 
tabs 6 U not oonpletelj lake^ the oamplenDCDt la onardtahk. 

The aenaltised led ceOa rdemd to are prepared adding 4 ILH.t) 
d amboceptor to 0-0 clo. of a 0-peir-cniL atuprnaioo d red cede. 11, lor 
•xamplfi, a total d 600 ao. d aeoutixed red oelU la reqahed, and the ir W.Tl 
d aaibooeptcir la 0-0 o.a of 1 1 1,000 dOatioc, the qaantlties reqolred are 
•jt i-j ■ „ .100x4x0^ 

lo 0 . 0 . vuhed ecntzmigaUxed oeQa. 47 5 ac. aaline, and fOOO 


V 0*2 0.0. Podlhited amboceptor 

In the teat proper 0 0 o-o. d a dOntion of complenMit ahooH 
2) ILBLD. d ooffipieenoit. For example If 0-1 c.0. d a 1 1 20 dihitloti k the 


hLHJX, then 0-0 o-o. d a 1 1 10dihitlm d compkoemt ccctahw 2^ irTT-lS 
'Cm bnal test k now pat op aa toQowa i — 

No. of 
tvU 

3em to be (eked, 
dHtdei 1 1 a in 
— tirM» 

Salun 

1 AntifffM 

ComvUmnt 

1 

O-l o.a 1 J 1 

0 OM. 

0-0 C.O. 

OB oc. 


O-l „ li2 

0 n 

0-5 „ 

OB 


O-l „ 1:4 

0 „ 

0-0 „ 

0-5 „ 

4 

0-1 .1:8 

0 « 

0-0 . 

0-6 „ 


0-1 « 1 : 16 

0 „ 

00 „ 

OB „ 


0-1 .1:1 

0-6 H 

0 » 

0-5 . 



SURGICAL BACTERIOLOGY 

the tabm and Incubate In tbs ^imtcr bath at S7* a for 1 hour tbec 
^ Oa cuj. of iendtiiwi red oelh, ■hak^ and ropiaoe In wat« bath. Renwra 
from irater bath when tome of the tabm are laJrrd and otben quite opaqoe, 
Le. In about 18 mlnutea. Then tilt each tab© genilr and place tabea in ke- 
cheat over night, and read the degree of h«molfida next dajr If tale fl 
doea not ahor oomplete hcmolyila, another apetdmen of the aenrm iboold 
bo teated- 

Eeadinfft and dw^aom. — Tie reading ahould be reoarded In drgreea 
of hAmoljila, where 4 m total hnmo^rala, 3 •=■ 78 per cent. lusnKdjii*, 
2 — 80 OT cent. hranolyiU, 1 ■=• £6 per oent. hmioljvU, and 0 — 
of hemnlytU. Thoa, a negattre eennn will be recorded aa 4, 4, 4 4, 4. A 

atnZug pcaittre aonim, foe example, aa 0 0, 0, 1 4. A doobtful aa 

1. 4, 4, 4, 4. 

If a Mrtim, thoi, ^rea 80 per cent a* more hjEonolyila in the drat tube, 
the reaolt mnat be reoarded aa doubtful tmleM there Is a definite hlitorj 
of ^nhlba, or aotoal algoa are ireaeaL 

When teating eenbro~4puM Jltada oae twice as much cerebro-aplnal 
flold aa Bonm, aM do not heat to 6a"-a8° C. 

n. ftrowA Raxonow (Dmtxb Wxbd} 

TUa ia a fioocoladcm reacUon (axoldlng the tae of a hamolytla tyitem) 
baaed on the principle of the Sa^-Oeorgi rmctktn, but differing frazi it 
in the foQcrwlag detaila (1) It la more aeudtlTe than the Sacha-Georgl 
reaction. (2) It b quantitative aa wril aa qnaHtatirn. (3) The aatigm 
need la atahla, *Twj the — q{ thk antigen b lo a Tntjmar 
that eecuiea identical et apwi a lcB aa on © T o ry cc carton, thua aUcwuig a com 
parbcm and ataodardlxation of different antigent. (4) Acoordmgly the 
lerolta can be crpreaaed in a ataodard nnh ■yrten. Lb. a potitire aerum 
if aald to eontaia ao many ataodard onita per aa (8) The itandard 
onh b readOy mxtnfjtrMut uid obecked. 

A. £capcfd« and Appaniiu rtqnir t d 
L Strttm to bt lailacL — Some 4 to 6 o.a of blood are withdrawn from a 
rein with the aame preoantiena aa already indicated for the Waaur 
mann reaction. The aerum b pipetted off iota a aterile tube and heated 
in a water bath to 85* 0. for 00 mimitaa. 

2. AnHfftn, — (a) An alooholio extract of ealfi hmrt-muaole b prepared 
in the manner deaoilbed by Bordet and Roelena [CompiM-SndMt at Ja Soa 
dt BioL, leie toL boodL p. 830X Thb eitiaot ooctahi# the acetooekla 
aolable, alcohol-aedoble aabataocea of the beart-moaefe. It la limpid, yelkrv 
In colour and remalna unchanged for a wry kng period. (6) A 1 per-cent, 
a lfriho l aduticn of oholaeterin prepared aa for the Waaecrinann roaotioo 
Both tbeae aohitiona ahould be kept In glan atupwed bottlea In the dark. 
To make the anapenalcna in aaBne, mht IK> aa m (o) with 0-25 e.o. of (6). 
Ueamre 1*0 aa of thb mixture Into a dean dry lOO-aa meaaurlng cylinder 
rJaMng the pipette on the bottom of the ejiinAcr before allowtnfl the fluid 
to run out. Bterfle nonnal aalloo b dropped on to the afcobolki mixture 
from a oooatant bright (38 cm.) at a eooatant rate whfch will detlver 
10-7 oA In 1 minute 28 aeeonda. The reaultlng anapendem b known aa 
^ To make the aecond auap en ako — auapenboo ^ — the aaaje 
anSmtU aJooboDo mixture b naed. but the aaHno b aHowed to drop at the 
mmmr, i*ta foT 4 rnlit. 90 icc., thof ddfreriog W'O aa The reapecUre 
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K.twiJon« •bwiVJ bo ptutlj' mllHl, wt ttiW. fTV r— ^ 
the WoakM lo OceCTiUtkw by «jphUitio c-i 

rtl«»ti^htbe»bDefatJl(r»nIlodropcntotU*-^‘j- j- r r-. 
rite dmi •inrv I* cbo^n b«*o« U tn:aj^ r^u-n n *-t' — 
Bt tbo tAKX tin* tbo •uipcB’locu •bo* do tUIA- 
nlfloitkB fciH. U tbo r»t« k I««t« tU istj-wra f- *--r 
U ilowrr particle* Buy bo »«n with U* a 

3. SaJtMKilKiio* fa m*do by dfaBotrlof IH) prt <i j-i-t trAr i 
Int Btro d IrrtUy datilW w»tof and antorUnt^ 

4. A divpti»f opjwmlM to ktoo at all lla-n tbt 
rate d droprins fa owL Tbo prlodfiod U* aj^jarte-i j» t 

6. laUi. rfflalw" l*^*. wd deapp v; tt 

with tbowj tacd loc the I>rr3Tf agRlotinatloo Urts^v^* 

fl. Tbo readU tboald alway* bo road by arti.^ If ^ 
6e*cribcd for a^^atinatlon. or liy a n- ^ 

The fatter fa of adTanlago if tbo room caaot* Lc ^ ^ 

fa looiperietKeeL* 

7 A &-magnIfle*tloD /<*•■ 

8. Two properly resnUtod w/cr-htfia, ono to be h^A. tiV ^ 
at a tempciatniQ d 65* C. 

D. 5artu»f «p (Jfa Ttd 

Tha UMt fa oarried oot In tbo foIkrwtDe mamwr au4 a 
goantitfoa, trdoj tbo droppti^ plpottat— 
rarat r 


linpt •/ 


Xh 1 I 

\o m 

C ^ 

3 * 

10 1*1 SO 
0 » 

3 ~ 


hr>f0 •/ 


16 I 
1» " 


A oootid tnber cooUiolo* drop* ol aaUoe tuf t > , 

aai aaotbw cootrrJ tnl* c/aiUlnlaj 10 droj* li 
/j-«aipeoeV», ifaxiH al**y» U made np and 
pipette mwt bo lAi «rt*aflj *W o*« wad iie »,«,r , •’ 

It *in I* fotmd e^>ertmWrl to ow an ordinary »v , ' 

the plfwtU with Oi^UM water and drying !l ^ 
each rtajce. 

Id tha e»*5 d onkwrim aertma, or d ayplJCv *. 
todrBawi-*krn*rtV«,aJ>dtnttoc^ d eenbr » e 
to pot op the fiott Cro tob^ U tb* limit of ^ 
tb* fint 6n tofa., tl* I ifO dnntkm mv% 

The laf-»w are rmy/nH from the water latt *1 ^ 

‘ TW» iivl ft- »Tf***^ B»y U*/. ~ 

Tanw A I -mfa 

oUafa^l ferJi tU Hejotde limn»ni,*| ^ 
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hoxtra, md read. In tlie omo of negatlvw or border line eernnu (Le. •emm* 
oonUialog 1 5 3 oolt* or hse) tbo fiat three tabei an tncabited for a further 
period of 10-22 hour*i eod roed. 

It U Importint to «T»nw the lerel of the weter In the b»th to thet 
not more thin the lower hrif to two-thfadi of the eolinzni o/ Quid in the 
tnbe* U Inunereed. 

0 . Seading of Btsidlt 

The tenoj used In d eeori t dn g the difloreat degreM of flooaokUon met rith 
itri hi the egglatfaiitlQti teohnlqoe, ri*. total (t), tioftiard (»), trm* (ti), 

T^otol jCocntloiftm (t) tndIcito« a oondiilon wbeni the fluid In the tnbe hu 
heoome De«rij eieer T*hh the bolk of the Urge flooonfl erttled down et tl» took d 
the tebe. 

Biaadard fioeealatvya (•) U the drgree of floocnUtixm c»n readily be eeoi 
with the T Li kf i d eye. The floeonU *ro erwily dutzUmted, of rnilfncm ehe, 
and daflnltely eeparited from ooe another Ihe fltdd aoecrdlsgly ahowa aorae 
degree of oUrlfioa^km. 

Trace (tr) la the term applied to a rcry Atw. fioccnlatioo, not tMUo with 
wrtalnty to the nak^ eye by moat perwena, while rwadDy rielble with the 
fl-magnlfloatifin Una. 

Utl (0) indloatea that no flowmUtuP fa reoognlnble by means of the 
fl-mag ruft tmtlon lonai and ibcrald thentore bw Identb^ with the control tube. 

NahuwOy then are degrees of floocaUtfan which UH In between total, rtaodard, 
trwee, and sd. Toi than the foSowfug tarma are naed i Total man* (t where 
thace Is marked danfloadon of the flmd i the flooooQ ate Urge, well nparated 
and •oiM hare nttUd down at tb« foot of tto tnbe. OneaabddeofitaDdaraflooco- 
lation we End aUadiird plu (a +) and atMddrd •wwau (a — X la the famu the 
flooeoliarelarger than than aeec in ctaadardflooooiatics, they are tznUsrmly dirtd 
bated, a^d daMoadoa Li more marked ; In the Utter is aem a finer flooeolation than 
•tandard, and a oormpoDdmgly leaa majdred olarifleatltBL Bballariy we reeocnin 
a heos yiivj {tr -f ) arri a tnas ntna {tr —), the former repraeoting aooelhi^ 
more than hrwoe mt ion than ataodard ffllaot ~ 1, being in faot co the Iheh of 
naked-eye elalliQity for most pemma, thoogh, of oo m n, eaaflv detected with tie 
Xbe latter lr^» saimu (ir — ) U a me degree of flocoa 
Utlon that can only be detected by means of the O-magsl&atlan kna. finally 
on oooaalocf it msy be dllSealt, e> aa by maana of the d-magnifleatioo lens, to 
Her! da eotainly whether flooeuUyon la definitely absnt j the tem fwaiT 
(tr 7) U then applied- Any tnbe ahowtng Ina than Awes ahoold for niety be 
ooinpared with tu oonted tube ahowing do flooenlatlon. 

To seoore unttcxmltj in roadinga by rarioas obaarrw^ tobae azhlUti^ two 
degrees of flooenUban, standard and trace, and a ecsitrol tnbe wUhoet nooen 
U^cm hare been mada pennaoeni means of formalhwd geUttn for A 

pennanent tube exhibitlna total mtnoa flooonUtlon is not Deeeaaary as tbli reading 
h obrlosa fresn tbe dmaptlon. 

Ik Expraanon of EatmUa t« Staxdard Uaila 

An readings ahoold be expresnd tn tenna of standard flooonUtloc onlta The 
number of standard floocoUtiofi tmlta In a aerom la arrired at ho tha iaHowiag 
manner i — , 

Hjo amoont of serum wbloh, wheat mads up to lO 0.0. Tohnna with normal 
scJutiofi, rmryt^ Standard flooctiUHon on being mixed with 1-C 0.0. of a 
♦ (miUr arirt twinfaln ad at J7*G. fcr seTwn hoors, U aJBomed to eoat“ 

foor (4) nnhi ^ thU basis, the strength of a sesum — whether mewMied by 
absohrte qaanttties, or reUtire quaniltles as Imfleated here can be exnremed U 

tenna at standard nniU per 0.6. AU that U required U to mnlliply the dllst^ to 
whlchatandanlfloceaUtlbaioccnribyaUchwrepresentlngtbesenaltJrmem of Uw 

t It la to arotd tha eipeesskm of poaltire resnlta In fraotkma of a atogU unit 
that foor unlU are takan instead of ooe onH as tbe baala of this nnlt system. 
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tablh m {B0-A3 Houa* nrcxmmcai) 
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0-90 

1 37 

8-4 
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TUiUI tv (i0~l4, nOUM XXOtTBAIIOX) 


Degree of 1 


ftuvttor of labe 


JtorwtoloH 1 

2 

3 

t 

0-83 

1-05 

8-41 


0 70 

140 

X-Ol 

■ + ' 

0-5S 

1 15 

2-40 


0-48 

0 M 

£-00 

a — 

0-42 

0-80 

I'70 

tr+ 1 

0-37 

0 70 

l-U 


In liitng T«U« HX for MimUtfau tb« aidt*«trt«^ of » penun, ttx inhiUtlcii 
tow iKwld be eautRlj (gnofed the onih cejj frea thoee t«ba 

thorlng t defioHe fill In degree of floeonleUoc vllh prop ml u dlfaitloci fll tb* 
eenim, m othenKw the atrwgth of the aenun iroold w uuieneiiaAted. To 
Uhstrete thh, * «nm totally tected gero the foUoviju mdJxp aher 21 hoon 
loeabetlou i Tobe L, ir f Tam 1, tr r | Tube &, tr— Tobe 4 • + ; Tube £ t 
Tnbe G, \ \ Tube 7 t — i Tabe 8, t - Tab* 6 tr + la thb eemni the ualt-eonteat 
li eelealeted from Taba 8 eod 0 

Sertnw vhleh, after a 20-12 boon InonbatkiD, Rire more thui 1 £ 2 luilU, u 
o*J emitted troiQ Table HT. x rafpenalon faoUTT of hewt*«xtnot iiaed< thcnld do4 
be tnoqbatM aaj tinther. In roeti eaea the nadlajri after aa Innbathn of 20-12 
booa are finaL 

Ut oa the other band, a eerum at the end of a 20-22 hcen bumbatlon gHee a 
teadiitg of 0 to 1 0 Z enha, a< aakmlatad from Table HL X roxpmdoa faotoi^ the 
tmbea uwoold be pot baok tn the water bath at XT* C. asd left to a farther period 
oi 10-22 booia, pring a total Inoahatioo time of 40—44 bemra The flr*t two tobee 
of the aerfea an then read, aad the Z mnlba oaloolated from Table IT X «vp *n d fm 
faotor of the faeart-extiae* seed. 

The reaecm for thfa farther loeabatloa le tbat certain ■eranie hare a ilow 
reaotfcn time, and do not develop thetr troe rradi^ imUl tber have been Inonbated 
for 40-44 hoora There U, of e«iraa an Inoreeacd danger of mf a e tk n after a 
Itfora tDonbatioii, but afto a Httle eapeHenoe Infected tube* an eaeOv recugnlaed. 

In the of cerehro-rpfnal fhdda theeo ahonld not be Inoa hated for any k«g« 
p eriod fti*" 20-22 i<*r% as they have a faatcr reaction time than wnmu, and, 
moreover they are very liable to become faiferted with a further iDHihation. 
Thcrefoc* the readinre titer a 20-22 honia Ineubatioii are to be tthen a* final. 

After a 20-22 home incabation, H rrlH bo noted that the control tube* (eaflae 
and nepeoetoi), Tobe # in tbo eaaa of aeram, and Tube 0 In the caao of ocrehio- 
■plnal tore okartd cocdderably Thb la oo doubt due to the aterooc or 
proerwe of a vt*y rroall amoont of protoetlve albnmln In there tubea. 

H InUrprttaUom JUnUt 

1 Smirai which contain moco than 1-6 Z tndU per ae. are to be oooeidfred 
porltlve. 
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i SmuiM whkh oontRin from H) to 1-6 3 imlU per e-c. mo to be oomidertd 
poriHro In knovn cmM of Bjphlln, aod tbeco tov tmlt-TmlM ere of 
greet Jraporteoco In foUoeing the mnlts of treetraent. 

3. Senimi wfakt oooUln k«i ii^n 1-0 3 unit ere to be ooiwidered iKgetfro. 

It wfll bo fooud ttet qofte e ntdnbor d ncm-iyptiffldo lenmu ooatefn 
es raaoh e« Ch9 3 onlt per a.a TMe ebowa that tbejdlfferenoe 

be t ween e ijpUliUo eM e tMm-cypbllitia eenim U qneatltetiro end 
oot qaelltetire In chereoter 

4. Ccrebro-ninBl flnkla wbLch eontelo moro then 1 *0 3 unit per ao, ere to be 

oonetaered poaittre. 

5. Ocrebro-epinel Holdi which oooteln low then 1*0 3 unit per o.e. ere to 

bo eonefcJerod negetlro. 

B. Pneawlh»t to bt ohicped 
1 If e aonun U obrkmdT Infected it ihonld be (Unerde<L 
S. Ko preerTTettree, non et phenol, formelm, eta ibould be ediled to esj 
of tbe retfente. 

3. AD tnbee, plpettee, ga'lne, cto^ moet be acmpnloialy ek«a. 

m. SPEQAL BACTERIA 

I coca 

8ta.pbyloooooas pyogenes anpens (Flet« 1 Tigt. 1 
ead 2) -^Tbe coononoa of Tnier pcoe ci wluch gttrw m dastea with 
meny luppnt^Ure oDodibcme hed beea etodied by Eooh, Puteor 
end OgBtoQ. hat tt wu RoMobuh who in 1684. fait deeiiy difienn 
tinted end neined the renooe pyogenetie eoea oommonly met wrtlu 
Ogrton bed elreedy donooftreted the okwe rdetKinehip of doater” 
oocei to woond Lofection, to octeo-myditin, end to locallied eap- 
pnrttiTe oonditicma m genereL The wotk of Becher who obteined 
pore ooltoret, end the uivectigetaotiB of Roeenbech afforded definite 
proof of the pethogenetio eotton of the stapbylocoooi. and eapeoally 
the Eiapk^iococcvM pifo^iHM owrviu 

The mHTosirganiem h e cphancal or needy tpbedoal ooociu with 
e diemetec of about 0-7 /i to 09 ^ but it may exhibit TWy much 
greater Tanetioni m sue under particular conditiona of temperature, 
eoltuTe mediom, eto. Tte coca ere oommonly ertenged nregulorly 
m larger or amallep groupa, but may appear chiefly in pain. More- 
oTti a muTroacopjo film wiE graeraBj prtaent nunxeioui 
Individoale, ihort chains of three or four, and even tetrade. The 
ftephylooooci ere non flagdleted and noD'motila. 

The oiganixm etami readQy with aqueous soliibona of moat bo^,^ 
anilme dyea, either m a wet preparmtian or in a dried film (cL 
Technique, p. 41) It a alto ctained by oertam acid dyes, such as 
eosm, and iaiiiy weQ by hfemstoiyfin. It is Oram-pofitiTe, as are 
eH the staphylococci. 

It IS aerobw, and a facnltatiTu enaerobe. It grows well on all 
ordinary media at thi room twrn p am nre, but much mors hixunantly 
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«t the body temperatnie. It. optimnm !i .boot 30“ 0 Kid it. nmg» 
of growth from fcbotrt ICf 0 to •bout 40® C 

The cultorea chow o noh goldco-coloured pigioentatioii, but cmlj 
form tbflir pigment m tbe pieaemoe of frto oijgeu. 

In bouillon at 37^ 0. tbo otganiim rapidly produc« a uniform 
turbidity It occMiojiaDy forma • thm film upon tie eadacx, and aftar 
a few daya ex Hbi ta au abundant and aonieTrhat ahmy dopoart at tie 
foot of tiw tube. 

In a gelatm-fftab growth ocooib along tin whole length of the 
etab but moat luxunantly near the surface;, where peptomtabon of 
the medium oommcnoea m the couiae of a few dayi, and leads to 
the formatioii of a cone of bguefaobon. At the apex of the cone u 
found a golden-oolonred maaa of deposited growth. 

On tiw surface of agar (at 37® d) tie growth appears as a mottt 
and pamt like orango-oolonrod streak most deeply pigmented along 
the centre of the grorrth and paler at the edges. Th« j* due to the 
fact that the deydopmecit of colour mcreasee as the culture becomee 
older and u actxirdmgty most marked m the oldest part of the growth. 

On potato the orgaatsm grows weh, and upon this medium tie 
pigmentabon ts p«rtunilaiiy weD marked. 

When grown m milk it oaoses coa^vlctum mthm a day or two at 

37 ® 0 

In culture it is readily dotmgmsbed by ita nch orange pigmentsboo, 
and IB cmly Hkdy to ^ oonfused m this respect wkh the Bcra^n 

auroRltcoa. 

The staphylococcas aureus shows oonsideiBble resistance to un 
favouraUe ccmdibans. Some strums sumre heabng for an boor 
at 70® 0 emu m a moist condiboo. though many are killed m aloat 
half an hour at temperatures betwi^ 00" 0 and fiO® 0 It is Idlled 
with oertomty m half an hour at 80^ 0. 

In cnlturoB upon agar or gelatin rt will Irro for a year or more, 
and when m a dry condition on mdiSenmt material it may be found 
alive and Ttrulent even after msmy mouths. 

Against the more oommonly used antisoptici it exhibits moderate 
resistance. A S-per-cenL solution of carbobo acid killj the organism 
m a fow mmntfis (6-10) whflo a 1 per^jant. formaldehyde solntMO 
requires about an hour to enanre atanlhy Meicunc ehlonde, while 
\n\ibiling lU growth m qmte weak solution, u pcrbonlarly xruffedkt 
as a destructive agent for the staphvlooocci, since In a strength of 
1 J 000 it takes about 20 hours to kill these organisms in a drop 

of piis. Tbo miCTo-orgnniim is remarkably snscopbblo to the action of 

certain anilino dyos thus, methyl-violet ^ a dilution of 1 26 000 wilJ 
kill it m the course of 16 miontea and o closdy allied dye has been 
extesmr^y used under tho name of pyoktanln m ophthalndo surgery 
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The OTguaim produo* jcwerfol ttypUo lormeoli atul In onl 
tiTmbOQ it can Uqaaiy not only golatio bat ffoquonUy coagalatod 
blood-*OTtnn tUo fact U ol importance in reliticm to tho 

destruction and disintegration of tusno which oconr in conditions 
ot local Buppuiation and ahaooaa-formatioQ. 

In addition to thcao fennanla there ore often found m filtered 
boTdQon cultojes tozio anbstances exhibiting hemolytu and loncotoxio 
(leoeocyte-doatroying) propertiea, aa weU ai other* which prodoca 
upon injection local areas of extensiTe call nocrosiB, or when 
orculati^ in the blood occaaum fpocxal changea in the tdneT*, 
nifty eren load to amyloid degeneiatuni in a vonoty of 
organa. 

"When inoetilated Into ammalsi the liTing oiganmn leads to the 
local iorcQAtian of an abeoesa, and may pitidace a gooeral infootixm 
terminating in a oondition of pysnua. 8aoh a pyemia nsually axHbiU 
mimerora acoondary foci In the heart and iadneyi, and u often aocom 
panled by aapporaUro arthcitia. Octeo-myrditu hardly ever ocooia 
mader condltiotu unleoa a boos has prencnuly been injured. 
The •virulenc* of the orgaoicn is rary mpi^ mewised by paiaaga 
from antmal to animal 

The human aubjeot U eren more tuMptibie to the pathogenetao 
actwn of •taph;^ocooQ than are moat animala Bran if the TOteny- 
oeganiam b« mtfely rubbed mto the ekm a eene* ol bode or local 
absoesaee may be p^uoed. It ia indeed the eemmoneat ermtel agent 
of cutaneoue infiammationa, eepecially thoae which are ajcomated with 
ftnpporatioii, anH it la tery frequenUy met with in acute osteo-mvehtu, 
in acute abeoesaes in any atuatiom and m ukeratioQ of the oardiao 
valree. 

This etaphylococcm may give nse to general infection and lead to 
ft oondition of pyunlft, thou^ lortonately this result is relfttivelv 
unoommon conadexing the enormous frequency of local inflammatory 
pi c m m u in whKh this organism is the causal agent. 

While the att«mpt to obtain a satu^ctoiy antitoxin for the treat- 
ment of ttaphyloooocal infection has st present yielded no results of 
practical value, the nee of staphyfoooooos raoccia in local infectioa, 
and especially in cutaneous sappuiationB, appears lu manr <■>**** to 
have been attended with mtaihable ncotaa. 

Btaphylooooons pyogene* album. — Thu orgunlim b 
closely lunilar to the Staphyiocooeus pyiyfena ovreiu. It U dbtin- 
gubbaUe from the latter neither by ita i^ogmal charactere, nor by 
its dutnbutKFU, Dor oven by its pdthogenetie action, hot only by its 
lack of pigmentation, and poesibly also at time* by rt* Lbnre to 
produce liquebcticn of gelatin. On colid culture it presenlj 

its^ as an opaque wbte deny growth. 
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StaphyloooooQs epidermidli albnB (WeJob) w. jiuj 

ftaphylocoocns la oommonly preaent on tiift hnnum «Vin It u only 
very elightly viiulent, and liqnefiea gelatin athtr very elowly or not 
at alL It IB believed to be tha xuntl causal agent m producing *mBn 
ftitcb abeceacea. Kot improbably it la mer^y an attenuated farm ol 
the ordinarv white staphvloooccuB pvogenai. 

Staphylocoooufl pyogenea oltreuia. — Indiatinguahable 
from the variety eureuB except by its lemon-yellow pigmentatwii. 
Tt ifl only Beldom found, but a non-vinileiit aaprophytio organism 
often met with — the MxemcoccMt fiavus — may eajily be nuitalcen for 
rt. Tbifl argamim u, however dietinguiBhed from the etaphylococcuB 
citxeuB by the fact that it does not coagnlate milk, and oiy liqnefici 
gelatin very slowly 

BtaphylooQooQS oereos albas and Btaphylocoooua 
carena fiavos — These are much i«B common and leas virulent 
than the other members of the group They are doBtinguahed hr 
the wax lie growth which they produce and hy the fact that they 
do nci hquefy galatia They may be met with along with other 
•taphylocooci m cuppuratiTe oondibona but they are probably only 
present in these oases as sapropbytea 

Mlorocoocat tetragenat (Plate 1 Fig 3) ^Tbe iJteroeoccus 
Utngem4 was discovered by GaSky, and s distcngaiilied by its habit 
of dividing m two planes at nght angles to each other thus giving 
riM to the appearance of grotips of four or tetrads. The orgamim 
pcsBssstf a de^te capsule when found m the animal body but loses it 
m artifioial media. It » non flagellated and non motile. It m Qram- 
poeitive. By the countcretaining of a Gram preparatian with eosm 
the capsule oan be well ahowm 

The organism grows asrohicaJly on sQ ordinary medm as a porcelam 
white, shiny tenacious fllm it does not liquefy gelatin and its growth 
m bouilkin appears as a very slight turbidity near the surface with a 
oopioua end tecacwus slimy deposit. The micro-orgaaisin is patho- 
goietac for small laboratory animals and especially so for mice. 

It IS doubtful whether it u ever in itself definitely pathogenetio for 
mun^ thon^ cases of septicremia due to this organism hare been 
described m children. But it is frequently met with as a secondary 
infection m suppuration m and about the respiratory passages, cfpo- 
cjstlv in the lung cavities of pbthisia. 

twroliim — The term aarems a applied to a large group of nkrth 
oocm which are distinguished by ibeir somewhat large sise, and by 
their habit of multiplying by diviaion in three direcbous mutually 
at right angles, thus giving nse to packeta of eight cocci. They 
are non-motfle and have no fiagella They stain wdl with ordinary 
banc aniUno dyca. They aro Oram pooitive 
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It k dcnbtfal wbetboi &iij of tbflm are patliogeaetra for num, 
though fwrenJ Tanetio* liavo been laolated from the human body and 
luiDHd accotdmgl^ S radneuli 8 fnlmonutHj and to cai. 

Uany of them ai« etnlaiig^j pigmented organ timt, and diSercQt 
ranetwi exhibit white, yellow orange, lemon, brown, red (a wbcJe 
•enea) and violet cotoratiofL. 

They grow very readily on aB the ordmary media, preeentmg on 
an agar-ek>pe a tUck, zabed, mobt, and ihiny paint-like atreak of 
the appropriate ooknr llany of them Ilgoefy gelatin rather freely 
tbou^ a few poeaea no each peptonixmg actum. In bonilkn they 
piodnoe a very oojdona aediment, the fluid remain hig in lome caaea 
dear in othen exHbttmg a nniffum turtadity 

They are only likely to be met with by the imgecin m atomaoh 
oootenta, m the air paaaagea, or m the fccea, and will readily be dif- 
tingmahed from patbogotetlo forma by mioroKopieal 
alone. 

Bemdei the formt abeedy mentumed, S luUOy 8 mamtitaea (Plate 
1 Ftg 4) 8 fian S eernno, and 5 futoa may oceanenaDy be found 
m the akmentaiy canal or Um reaptratory tract. 

Stmptoooooaa pyogenna (Plate 2 Flga. 1 and 3) — Eoeb 
and Ogitoo were the fiat to draw a clear dotmetaen between the 
■tieptooooei and the ttaphylooooaL. In thia country the Utter ohaerm 
carried out a careful study of thecr oannenon. with suppurative ecu 
drtuBo, and mdeed laid ^ fiat fouodatKns for the imentifio atody 
of the pyogeuotio ooooL He showed that while the ohuter cocei 
were more oommonly aauouted with looalUed ruppuratuma, the 
" ehaplet ” or ohain oocoi were asoaBy aasoouted with ipreeding 
inflajtuTftifwf and phlegmmooa oondltiona. Pure oulturee of rtrep- 
toeoooi were first obtained by Fehleiaen and Roeenhach, who thus 
opened the way for the exact ezpenmental mveetigatian of their 
pathogenetio aetton. 

The Shv^toeoeetu jyoyenei is a rounded eooeos about 1 ^ m 
diameter arranged in ahcBrtor or longer fthriT of from 9 or 4 to as 
many as CO or more ladividnaU. Along with, the chain* are numnnTai 
diplococo and, it may be, a number of aolated coco. Ilie longest 
ehams are met with m cultures made in fimd media. A variety of 
the organism which in fluid media fonss v ery long chains will, when 
cultiTated upon solid media or when found growing m the body fluids, 
usually be oheerred to present only quite short ones. The arganism 
is frequently somewhat flattened fnmi side to aids where it is ^ con- 
tact With its neighhoua in the ch»m- It u noo-motile stw^ h«« no 
flsgsBa. ^Vhen growing in the sTdmal body some sbaint of strepto- 
oocm pr es e nt a well-inaiked eapsole (5 biikcwiu). 

The streptococcus stam i readily with aD the ordinary .wTlTtii* 
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^ both miret prepantioiu and m drred filmi. It jj Qrmm-podfaw 
(init wily deoolorixable form* are Bomrtnne* found) 

It is aeroluo, and a faonltatrre anaerobe. Its optunmn temperators 
IB about 37^ 0 and jU limit* of grenrtb a» from 0 to aboct 

4r a 

In bomUon at 37* 0 the growth frequentiy appear* m the form of 
toy grauulee m a clear fluid, the grannie* fallmg to the bottom to 
form a fine depoert. In otbeir eases sphenoal of growth 

are formed (S eon^/Iomeratut) or floconh, and sometoieB there u a more 
or leas mufortn turbidity Tbeos (hflertaices depend m a great degree 
both On the length of the chauia and on the extent to which theee 
chains become coiled. 


In a gelatin-atab (at 23* C.) growth takes place rather slowly 
and the medium is not peptonued by the culture. Growth appears 
along the stab m the form of a senes of small rounded colonies which 
afterwards bsoome fused. Very little if any surface growth occurs. 
On the surface of agar there are formed a number of toy doljcate- 
looking, greyish cdouies, which are somewhat trinducent. Bven 
when few in number the colomes nevor reach any ooasJdenbJe bzxs, 
and when they are numerous and thickly set they do not completely 
fuss. Os potato, usually no TisifaJe growth occua. 

In oohure many mmor Tanatwns appear and some of them have 
bseo mads use of m attempts to devise a dadnite olasufloation of strep* 
tococo. On the whole it may be stated that the long-ehsioed iormi 
win be found to be more vindeae than the shnitnr coes. ITte strep- 
toocca are debcate m oultare, and unless trsnsplantsd will usually dte 
out m from two or three days to about a fortnight. But if desiccated 
as, for example, m dried pus and other disohargee, they can snmve and 
retam their viruleDoe at any rate for months. Some strains can reaut 
a temp er a Lur e of 60® 0. for an hour or more, but they are lolled by an 
exposure to 70“ 0. for the same penod- A S-per^ient, oerboho-amd 


tolnbon HTIa the orgamcm withm a few mmotas. 

Diflersnt streptocoom ferment aohitioos of Tanoui rogars m difleisnt 
degrees with a production of oarbcoio-aoid gas. They also prodooe lactic 
acid, " Tid several acids of tbs fatty-aoid senes (formlo, acetic, etc.) 
Bpemflo tn^Tf have not been isolated from th«r cultures, but toxic 
albumoses, haemolytio substancea, and other pofsoDOiii bodies are 
lound m bouillc*! cultures of the organisnL 

The fermentation tests introduced by Gordon for the differentu 
tKm of streptoeocci were applied by Andrewea and Haider to dia- 
tmgnish sii main varietiei d this micro>oTg*niim (saliponus, gwp 

It 

U rMKdtd u proved th*t theM lomu ere eH ipeafleenj diBe^ 
Mum tvidroce hM been irtraglit lonrKd by Ainley TTelker end by 
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B«attie that onder expenmcotal conditwns the tjpictl fenutnUtiTe 
mictions do not rcosm coostuiL 

More rtcGitlj » good dwl oL attendon has been deroted to tbe 
ftodf of their hBnioljtio or noo-lurmoljtSo pr o p er ti es as a means 
of difierentiation. important results are being obtained in the 

diSerentubon of streptococ^ ^ 7 P<* ^ means of speafio agg^stinat 
mg serums. 

Babbrts and mice an the Uboratorj anrmali most snioeptible to 
the action of stieptoeoeet, bnt to produce pathological effects a rela- 
tirelj large amount mart be mocalateiL pasnga through a aerus 
of ■nnrf]« the Ttroleoce of a itreptoooeoDs far that pexboolar animal 
(w g the nurose) can be enozmoosly increased. 

An djug of ezpenmental stie pt oc o eual infection irill 

oscally exhibit a loi^ ud perhaps an abscesa at the 

fTt* of inoeolattoD, enlargement of the sjdeen, 4 of general 

•epffaemia. If death hsa been defajiaf far several days, metastabe 
absoessea wiQ probably be faend in many cegans. 

In man the dirtzibatian of the organ ams u m vays TmilaT to 
that of the st^hyiococo. There is. however osoaDy a greater Tzralence 
in the infectwo, and a mailed tendeD^ to the prodnotian of lapadJy 
spreading indammatums, as, far example, eryiopdas and qmading 
The streptococa are the common canial agsnta cd paer 
peral as weD as of other sepfacani us, and loealixed mfeedou with 
these oTgamsms are peenhariy habls to spread, and rtiy Ireqnentiy 
resnlt in gmcEal infection. The streptococci are, moreorec, a £r^ 
qoent eaose of seoandary Infections in epecifio mch as 

diphthena, ud tnbercnlosu. 

By moetilatmg horses with ismasmg doses of streptococa a number 
of antiftreptococoo aertmts have been prepared. Expenanse b stOl 
insnffioent to enable any jost candoson to be reached as to their valne 
in the streptocoixal infections. Bnt very many soeemafnl resnlta 
hare been recorded, especially where polyralent serums hare been 
employed. In scarlet fsrer and in acute rheumatism partamluly 
good results hare been obtained by fareign obaerms. 

PnavunooooooB (Streptoooooua l&noeol&ttiB, Dlplo- 
oooooB pnenmonlas).— This organism (Plate S, PTg. 3 and 
Plate 3, Fig 1) was first observed by Pasteur m the sputum cd a case 
of lable*. He prepared pore oaltarea and showed th*t: they pro* 
dooed septksDmia m rabUti. Talamon d ls cor o e d a cocoas 

in the exudation of eroopoos pneumoiila, and shortly after Fiinhel 
proved the identity of the two mlero-orfamsms in question. In 
the foOowmg year (188fl) Frlnkd and "Weiehaelbanm tuoceedsd in 
eksiily estabfiddng the position of the organism as the common cause 
of CTonpoos (lobar) pnramcaua in the human subject. The organism 
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ia a rounded, aomefrhat lanceolate, paired coccua, taring a 

dia m eter of about 1 ft It freqaentl/ appear* in tbe form of abort 
ch a ing of four to aix indmdoala when iotmd in the body fiiudi, and 
jc booifion calfure it may be, morphologiCAny^ qmta indiatingxiiatatifr 
from a atreptococcna. In the diplocoocal form the aide* fadng each 
other are often flattened* the onter ndei being shaped like lancet 
pouit«, and hence the orgamam u tanned ' lanceolate,' In the 
body flnida it usually praaenta a wdl marked eapeole, but thi» ia 
absent when it is grown in boufllon* and very froquentiy alao in the 
case of other artificial media. It u non motilf and has no flageJla, 
It atoms well with ordinary baaio anflme dye*. It is Gram posttire, 
ftxid in Oram preporahona the capmle cen be countorttsined by eosun 

It ia aerobio, and a facultative anaerobe. Its optimum tempera 
tnre la about 37'* C and ita Umita of groirtli a» from about 24* 0 
or 26 0 to 42® 0. It u nohible m bflo. 

In artifimai culture it is very « mi tar to the Sfrtpiocooau jffoff<na 
but usua&y more dehcate In bouillon* growth appears u a faint 
tuzhidity with a alight powdery depost «t the foot of the tab«> Loctio 
ecid is produced In speciaQy prepared gelatin (15 to 20 per ccDtl 
which remams solid up to 25 C csaQ, rounded* greyiah separate 
eohsdea appear along the stab There ia no surface growth. On the 
surface of agar or blood'serum the cuffcure exHbiti a seareely ndWe 
film of tiny discrete aivi tranaukent eoloniea like minute dewdrops- 
Hilk is oauaHy coagulated- On potato viaihle growth doea not occur 

Blood agar is the moat oonveiuent medium for oentutoed cultum* 
especially if the nroience » to be roafutainsd The addition of from 
J to 1 per cent, of glaeoae to the ordinary media causca • very 
rapid abundant growth of the pneomooooeua, which, homjrer 
very quickly dice out under these oonditions caJes* transplanted 
daily On media the organism die* cut m a few day* if not tr*n»" 
planted and it sooa l<mi viralaaeo, exoept m bteod-agar cultures 
unle* It is frequently passed through the body of a sasoeptihle animal. 
But scaled up in a capsule containing fluid blood it will hr* and main- 
tain virulence for a considersbie tune (week* or even months). 

It u IdBed by beating for ten mmute* at 63* 0 in a fluid mediom, 
and by 1 20 000 oorrciiTe sublnnate »olatiDn withm two boars. 

The otgtniam has a remotkaUjr powerfol hwndytio action on red 
corpuscle*, and produces torie bodies of an nnknown character It 
is extremely pathogenetio for the rabbit and the mouse, but very 
slightly *0 for guinea pigs and i*t*. Pigeora and fowii are quite 
Immune, 

In the sueceptiUe animals there b usually eomparstiTdy littie 
local itaction *in« a condition of septfoBmia is rapidly produced, 
and the aidmsl dk* in the course of one or two day*. Bwt mortem 
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Uie spleen U very large and hard, utd the blood oontaloi large nambeis 
of Um m>on><orgaalstnL If on attenuated coltnre be employed, and 
death be delated, there maj be a derelopment of marked local m 
AammaUon with abacets-formatson or a phlegmoDOus oonditicin, and 
an extensire Gbnnoas exodabon. 

In man the organism h freqoeatlj present in the healthj month 
and pharynx. Under suitable eondiUoiis it may gsin entrance into 
the long and there prodace lobar pnenroonla. It can ninally also be 
isolated from the secondary oompUcabone of thu oooidhioD snoh as 
empy em a, perteardHls, endocarditis, and meoungita. It is a not 
infrequent cause of ocwtc penlanUu but the patients tunally recover if 
Operated on early in marred contrast with oases of pentodbs caused 
by streptococcL This fact enhances the Importanoe of an acoorate 
baetenol>gical diagnosis. The mfectfoo often reaches the pentooeom 
from the rerzalform appeadir birt m a nomber of cases spreads to it 
through the diaphragm from the pknral canty 

Anbpnenmococcm eenuns hare been prepared by many inresb 
gatora. They remained, in general, of little therapeobe ridae until 
within the 1^ few years, when it haa been shown, paitkmlaiiy by 
Amrocan workecs, that aereral dietmct types of pnenmocood exist, 
and that to be eSecbre the serum used most be ipeoAe to the par 
tienlai type coocemed. The use of each serotns now seems to be 
of definite, and •ometJmes striking, value. This entaila a careful 
bacteriological diegrxms of the type concerned In each indindnal 
infecbon, 

Dlploooocus IntraoellolarU menlnglddia (manlngo- 
^itKioaa). — ^This orgamim (Plate 3 Fig 2) was first deaozibed and 
isolated by Wochselbaum from a number of cases of epidemic cerebto- 
spinal memngitia. It u the causal agent of that disease. It is roost 
commonly found withm tbe cells of the infianunatory exudate and 
b^uce has obtained the name intiacellalana. 

‘Uia coccus Taires remarkably m aue even m the same culture, 
lart on an arerage its dameter a <H^-I /t It usually appears m the 
form of a diploeoccos, but may at brnet be found oocumng m tetzsdi 
In the diplocooeal arrangement the neighbouring of ths two 

ooea are oonnderably the organisms hare the shape 

of coffee-beans, in this respect rasemblmg the gmiocoocua. It u non 
eapsulated, noar-flagellated, nan-motOe. It stains readilj with 
<*dnjaiy basu anffine dyoe, but difiecent mdmdnals m the same 
stam reiy diflerently Usually the larger and the cocci 

^ only feebly stained, while those of arerage me stam rcry deeply 
“ i* Gtam-n<ipaiTe. 

The organitm b not always easy to cultivate, but wben estah- 
“bed In artificial culture it usually grow s fairiy well on the ordinary 
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media at 37“ 0. It u aerobio, aiid will not grow in the abaenoe of 
oiygeiL It dovdope mnoh more freely on the addition of ^oom 
( 3 per oenL) to the media, and growi even better on the inrface of 
eermn agar In bouillon it prodocea a slight turbidity and mhibifi 
a tendency to form a rurfac-e peHiolo. A sm^n deposit appeal* at 
the foot of the tube. 

In gelatin at 23“ 0. no growth occnra On an agir-alopo there la 
a fair growth of small, greyish shmyeolonie* which sometunes gradually 
ftnume a yellowiah tinge. In a rtab-oultoie, growth appear* along 
the track of the needle, deoreaaing rapidly from above downwardi, 
and there u a free growth on the surface round the pomt of puncture. 
Thia latter feature la of value aa a Hitfmgnuhfag character between 
this crrganiim and the fftreptooooaaa and pneumococoua it is, however 
shared by the gonooocoos. 

On eenuu-agar growth is much richer t bari csi a simple agar-alope, 
and withm 24 hour* cohnuea may teach a diameter of 3—4 mtn. 

The organism grows well m miTV^ and does not cause coagulation 
of the ost e i n . It usually also grow* fairly well on the surface of potato 
at 37* 0. and after acme daya develope a dielanetly yeOowuh'bruwn 
hue. Its opfzmum temperature is about 37“ CU uid it* hinit* of 
growth are from 23* C. to 4S“ 0. It is kiDed by heatmg at 36* 0< fur 
half an hour or by a few mmutes' erpo s m e at ^ 0. It 0 extremely 
seniitrre to drying, and also to the actacm of feumaJm m weak 
•ohrtwn* (1 20 000) In artaflcaaf culture rt diee out very rapidiy 
unless transplanted at least once a day 

It IS only ihgfatly pathogenetio for but terersl observers 

have succeeded m prodaong oerebrcKspinal menmgitu In the goat snd 
monkey by inoculating cultures mto the spinal canal 

In the human subject h is found m caaee of tbe duease m the pus 
which covers the memngei and in tbe fluid taken by a lumbar puncture. 
It is therefore of the very greatest importance m ca*« of doubtful 
meumgeal symptoms that a diagncstir Jumbar puncture should bo 
earned out, and the fluid earefoDy examined for baciena. 

The diseese is tiansmitted by caedert ' who harbour the organ- 
bun m the naso-pharynx, whenoe it may be cultivated by taking swab* 
with due precaution (West s tube*) sgainst contset with saliva, which 
is strongly iniTnirwl to its growth Primary cultures sre best made 
on warmed legumin-trypsin-igar (Gordon). 

Diflcrent type* of meniDgoeocd have been shown to exhibit 
rnarVisi seroJogical difference, and have been clasufled accordingly 
They are identified by sgglntmation and absorption tests with type 
serums. Antfeerum* have also been prepared sgainst tbe several 
types, and hare been strongly recommended as giving the best there 
peutlc results. To what extent the different types described resDy 
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rtpceMot tree Tvietiet, or whether the/ triw to eotne extent bj 
ennromnental modihcation, u itiU open to queation. 

The organttm reqnirea to be diatio^mihed from eertun other 
Qmn neg&tiye coca wbioh may be eaooontared in cbultr litattions 
and are morphotogicany {rom it. Theee coca are 

partwxilaily iltcrceoceu cotanbaUa, the Oowmau*^ H 
sKcus and II jCavur The U«t u eaaOy datingoahed by iti oolonr 
il MlarrkaJn and M noeut gnrw qmte well from 33 0. 

wheretj the memngooooco* and the gonocoocni require to be grown at 
body temperatnn. These organinns are also largely differentiated by 
their femieiitatire power pJt differemt ragan, aa shown in the subjoined 
table, where the d gn ** pine ” indKatee fermentation and noOght " 
abtenoe of fennentative acUon — 



atucoM ! 

i 

ilalbm ^ 

1 

jSscdkanws 

Ucaingoecioom 

+ 

1 

+ 

0 

OoDOcoecQs 

+ 

0 

0 

IL eatanicaGi 

0 

0 1 

0 

)L phaiyngis deoM ' 

+ 

+ 

+ 


Mlorooooona cAtanhimB.. — ^This arganiim is marpbologxeally 
closely Bjnilar to the memngoooooaa. Bat it grows readily on ordinary 
media, both at room-teiapermtare and at 37^ O On agar it fonos 
small greyish ookiiues, and it does not hqnefy gelatin. Unleaa trans- 
planted erery second or third day it dies out in cultivation 

It fennenta none of the ordinary test lugara It u Gram-Degatlve. 

Cie mKgo-orgaitiam has been urdated in a nomber of oaaa of 
bronohitia and bronebo-pueomoma which otherwise presented the 
appoaranoe of a mild lafiaeoxa,” and rt la often fonnd aaeooated 
with whooping-oough and other oondiUona. It la regarded aa a 
common eauae of ordmarv ooiyxa. 

GonooooGua (UloroooGoaa gonorrhcMB). — This cocena 
(Plate 3, Fig 3) was Brst deaotibed by Nedaaer in 1679 and was shown 
by him to be the causal agent of gceorrbtDal infoonoiia, whether of 
the urethra or of the oonjunctiTa. Pure cuhures wwe first obtained 
by Bumm on CNDagulated human blood^emm, and this ohsorrer cleai^ 
proved the speafiaty of the arganlsm by inntmltrifm upon the urethra 
of man. 

The micro-organiam la a diploooocui very BmlUr in appearance 
to the Dxfiaxxati uUmcdUilans the rmgle indmduala 

havmg a bean-shaped outline and being flattened from tide to side 
where they face each other The pair of eood measures 0^1*« ft 
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in It* long diAineter by 0-6-O8 /» m widtb. About ono-fifth of 
the long diAmetor represent* the ^noe betireen the two memben 
of the diplocoocns. 

The gonooocotii i* non-motilei Tiah no nor doei it 

possets a oapsnle. 

It stain* well with a^eon* solutions of the ordinary milme 
dye*, espeoiaOy weat fochsm, and partsonlazly weil with nentml red. 
An eiceDent method i* to add a little neutral red to a wmuTI drop ol 
£re*h gcmorthcaal pm npcn a slide, and examme wet after plaong a 
cover glass upon the drop The intiacelhilai cocm are deeply stained, 
but the eitraoeDnlar one* ramam praobcaDy nmtamed the former 
are therefore muoh more readily detected m dried filmt even when 
they are only very few m number The organism m Gram-negativa 

It IB aerobio, and a facultative anaerobe. It u difBoult to grow 
and dies out very rapidly tramplanted daDy No growth occurs 
in ordmaiy bouillon or gelabn, but ooltarea are i^dily obtained on 
solidified human blood-serum or better on the surface of aerum-*gar 
[1 part of senim to 4-3 part* of agar) at 36® 0. to 57* C. In 24 bom* 
there appear a cumber of small oolonies about the sue of a pni s 
head, of a Ught-grey colour more or kas trap ihi cent, and of a Teiy 
slimy and tenaaoui oonnstonoy Tbs oolonie* always remain discrete, 
and cover fuse together mto a oontzfiooQi film. As the oolcaue* get 
older they may assume a slightly yeDowisb tmge by refieoted light, 
but at this stage the eocoi are already for the most part dead. 

In asotes-bouiDan (aacitio fioid 1 part, botdllan 9 parts) growth 
occur* in the form of a fine wrmkled pelhcle with a frw flocouh deposited 
at the foot of the tube, the Quid remaining clear and free from growth. 

On ordmaiy agar colturea oan be obtained if the medrum u made 
joft definitdy aOihne to litmus, but the growth is ks* ooplom than 
on the special media already meuboned. 

The only sugar fermented by the gonococcus is glueoee {tee Meningo- 
coccus, p. 71) 

The optunnm temperature is 36 -37® 0., and the limit* of growth 
from 30® C. to about 40* 0. The orgamsm is destroyed in a few hour* 
by exposure to a temperature of 42* 0. It dies out quicUy in culture 
if not frequently transplanted and Is porticnlaily sensitive to lack 
of moisture, so that when dried up it STmcumb# within an hour but 
m a moist condition it msy remain sbvo and nmlent foi as long a* 
24 homi, as for example in the water of a bath. 

It IS very quickly destroyed by slmoet all the usual antiseptics, 
and espedslly by various silver salts. A 1 4 000 solution of iflTer 
nitrate kill* it within 10 minute*. 

The organism produces tone symptoms, but httle of importance 
has been defimtely tscertained with legard to the nature of the 
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touM tbfturlTM, thcragb there U little doabt that tbej are Intra- 
ctHoUi In character aitd are onljr liberated bjr the disotegration 
ri the orgamam 

The gonococcus U pract!caltjr non pathogenotio for animals, thoagb 
hj the inoculation of very large amounts a locallxed and temporary 
Inflammation may be prodtkccd In roaa it U the cause of acute 
gooorthora as veil aa of the accoiMlary manlfcstationa of this diaeaae. 
Id the acute form of tbe urethral Infection the orgamam la present 
la larga cumbera tn tbe pua, and eapccully within the oells tbem- 
arlrra, both in tbe leacocytea and In the deaquamated epttbebum in 
the earij* atagea of the diaeaae In treated individuals and m ebromo 
e**ea this co^ are cbefly extraedidar and very few indeed may be 
found within the cella, 

Tbe infection uaually remains localiied In the gemto-unnaiy 
tract It may invade the poatenor urethra in the male, or the nterus 
and Fallopian tnbea In tho female fobject In children the vagina 
itself fa dao aennUTo to gonorrhoeal infection, though hardlv ever 
infected in tho adult The orgamam eometimea rtachea tbe blood 
stream, tad may then produce a goaorrhcoal rheumatiam by eettiog 
op secondary fod of Infection in tbe jointa, or it may actually occasion 
general Beptka^mia with acute eodocurditif and other lemons. 

^cccrdiog to beisaer no immunity is developed in the ccnrse of 
aoT jjroorthceal infectioo whether locahxcd or general. 

2. BAOLU 

BftoUlua anthrauiU (Tlato 4) — This organism was flirt ob- 
•erred by PoUender in 1819 in tho blood of which bad died 

of anthrax. It was named by Davaio^ who ehowed that tbe blood 
from anthrax cases produced the disease in other auunsla onlv when 
thij baedhts was present In 1876 Koch obtained it In pore cnhuie 
*®d described its morphological and coltaial eharaoteii in dctaiL By 
^rmculating with pure cultures ho eatabbshed its spocifiaity 

hia results wexe confirmed by the work of Paitour Pasteur mora- 
hitrodueed the praotioo of vaooioatmg inimah with attenuated 
^^®*a of the miorosirganism as a proteotave meesur* sgainst tbe 
catnrtl 

to Its large rit", rts sporo-farmatkii, and tho ease with 
which It b oultivated, it has been very whloly emplciyod m the study 
^ g«i«ra] problems of bactednlogy 

The orginiim is by far tbe Isrgert of tbe pathogooetic bacilli, and 
3-10 ^ or mm long, bj l-IO ^ fa *43U>- !*• “ 

eqnaro and tbaiplT out bet ther may at time* be even dightly 
In eultore rt grows out mto filaments of indefinite length 
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which ere oompoaed of Mpante mdmdoAla together ao m to 

form a charaotemtio etreptobacHhu. Bat m the bodj of an infected 
it IB rarelj seen m chaimi of more thitn three or foar and 
oioally oocoTB aa imgle or paired rods. 

It has DO flagella, and u not motile. It u capaolated when obtained 
from tusne floida. In onltare on arbflaal media, bat net m the hring 
body of an animal, it prodooea ipoitB which are of oral shape, highly 
refraotOe^ and nsiiaOy placed centnlly withm the b^iTlni. The jport 
does not expand the rod or change ita oontoor Spoie-fonnaticii only 
oocors m the preeenoe of oxygen. 

The baoillaB stami well with watery solotian of the ordinary bane 
anilme dyes. In emtaUe preparationa the spoiM can easily be difler 
entiated by vtainmg with oarbol foohem, de^ormng with weak sod 
and rfi rmt^rrtfcTWTTig with malachite according to the method 

already described (p 44) The sporea are Btamcd red, and the baotena 
themselTes an green. The baatUna u Oram poctiTe. 

In ^T^TTiming blood or piu for tbiB organism it is advisable 
to stam by Oram, and oonntexetam with watery eosin 

The organism is aerobic, bat can grow slowly under anserobw 
ccmditioiia. It grows hixanantly on t}» oidmaiy media m the presence 
of oxygen. 

In bonillan rt prodnees a stzmgy oottcm-wooblike mass of growth 
which lies at the bottom of the tube leaving the flmd clear 

In a gelatzn*stab there is a diso of growth upon the rarface, and a 
cantmnons Ime along the stab abowing lateral oflaboota and presenting 
an appearance frequently described as reeembhng an mverted pine-tree. 
This KMaDed “ spilang may be absent in old laboratory strains, but 
reappears st once if the badlhis be passed through sn tnimil or once 
transplanted to the snrface of blood agar After some days the gelatm 
tube exhibits a marked cone of bquefactron. 

On the Burfaco of an agsMiope there is formed a peaiiy-gieyish, 
rather glftwnhig film of a granular appearance, while isolated oolonJes 
show a wavy outime. The growth u very slimy and tenaaoui. Under 
a low power of the microscope the growing edge exhibitj closely set 
parallel threads of wavy growth Uke wot cotton wool, often described 
as resembling maiden s hair or Qorgoci looka.'' 

On potato the becilhis forms a oopious, grey white, dryish, dense 
utiH elevated layer and sporo-lormation takes place very freely 
link 11 coagulated m an alkalme medrom and the coaguhun is 
subaequeaitly though only slowly peptonued. Coagulated blood 
lenun is slowly bquefied. 

The optimum temperature of this badDos u about SB 0., and its 
limits of growth from IS* C. to 4B 0. The bacilli themselvet are rela 
tively bttle resistant, and, in the absence of sporea, are kflled by an 
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expoiQT« ol ftbont ui boot to a tanipamtaro oi 03^ 0. uid in Usa tHan 
10 mmote* at 66* 0. Tbe apotoa, howwrar pooaea ©oeuideralale re 
fittaBM both against beat drying They may eren surriTe five 
minntea boOing, bat are killed with oertiinty in frt^ 16 to 90 minutea 
at 100* 0. \fhm dried, tbe sporea will live for many months. CorroaiTO 
sabhmate aolntka 1 1 000 w£D gmarahy Idl] them within an boor 
and earboUo in fi-per'-eent. aohitioti kills them m 1 to 2 bonii 
at a t emp era tm e of 66 0., bat it teqnbea more than 10 days at the 
room temperatore. Tbe aotiaa of oozroiiTe snbllmBte, cm the other 
Hand , b piaetloany mdepeodeot of the temperature witinn the same 
limits. 

Although a number of obeerveia bava endeavoored to isolate tbe 
special toxio prodnots of the anthrax baodhu both from iti cnlturea 
s^ frotn the bodtsa o! •nlrr.alt wUeh have died of tha infwtkn, yet 
the emsteoce of a tptcijio anthrax toxin, whether mtiaoelhilar or 
axtraedhlac, still la^ aatidaotory prool The vanona pcboturoa 
Bobatanoea which bare been laoUted 1^ dificsrmt mreatigatoxs do not 
appear to poaMoi spedfio pro p er U ea, and do not on injeotian lead to 
the deveh^iment of any definite or rtcognixahle mnnont^ against 
anthrax. Tfab cs tbe more lemadaible nnce many of the featurea 
of the dheaae itasli pcdnt to the action of a speeifio trmn, wbieh 
probably belongi to tbe latncellolai Taiietj 

Grown m aohitiatis o! puce pw t ein a, the organism prodnoea ranons 
albomoeei, as was shown by Sidney Martin and rt derelopa an alValina 
reaotwa in the medmm, which be attzibated to tbe fonnataon of a 
spemfio alkaloidal sabstanoe. On mjeotaon into nrmals the alba 
moaea caused pyrexia, while tbe alkidoidal suhatanoe gave nse to a 
oonditioci of local hypermia and cndema, and led to tha death of the 
animal ooneamed. Bcllnig destroyed the action of the albomoaea, 
bat not that of the alkaloidal body Martin obtained simfisr labatancM 
from the bodiea of anmiMJa which bad died from anthrax infeotton, and 
acoordin^y eoncdnded that they lepreaented the troe entHrsT toxms 

Murder laolated what he regarded as the anthrax toxm from 
glyoanno-peptone-water cuhmea of the bacHlaa grown at S0“ d, and 
claimed that by its in}eetia(i mto firrnah m appropnate doses a 
developmect of im m un i ty conld be evoked and antitoxin produced. 
Aeoording to Bobemhom. however the bulk of evidsnee is im 
favooiable to these eonchtsona, and it must be admitted that the 
pathology of anthrax intoxiaataon is at present not at all clearly 
nndststood. 

The disease is one which anaee epidemically among cattle, sheep 
and hones, and m Some oountnea it it probably always endecuo. In 
man the Infection ti almost invariably obtamsd either from the car 
casM, the hides, or the blood-contanunated wool and H«lr of urtmaly 



76 SURGICAL BACTERIOLOGY 

whioli hare died of the d»ea»e. It appeal* in Tanoni foim», of irhxh 
tha commonest U the eo-ctUed nwl^pnont putivJc but it maj atnune 
a pnhnonai7 form (tfwi-awtera dMaote} doe to infeotioit of the retpir* 
tory pamges, or even give nae to tatoanol infectioa. A ntanbcr 
of mttttinai cues have been noted among wotkeM with bome-hair 
who were accostomed to bite off the ead» of the ha« with which they 
woited. In theae, as in the gjnat majority of cases, the Infection is 
tianimitted by the dnod iporea 

Of the ordmaiy laboratory animaia, rabbts, gomes pig*, ax*] 
particolaTly mvse am snaoeptlble to tiTtihraa. A mmiie will die witiim 
a day or two if mocolated with only the minntert dose of a virulent 
itram, and la therefore the commonly employed for dlagnottio 

pnrposea. Port mortem there n a hemorrhagio o^ema at the *rte 
of inoculation, a greatly enlarged and hypenemio tpleen crowded 
with bacilU, and a large, number of bacilli in the Uood and the other 
organa. 

Af a mle the baotenological diagnoeia of a local infechon with 
Anthrax in man la relabvdy easy In the miEgnant pustule which 
has a Kmeiwbat charictenrtic appearance, the badhn* will readily 
be detected and It may frequently be found m pure culture m the 
nog of veaiclei which currounda the central area of necrosis. In 
the pceumouo form of the disease the baoiUi will ea^y be Identified 
and calbvsted from the sputam, which may also be dirertly inoculated 
into a mouso. If then be plsunty associated with the couditioa 
the pleural fiend wiQ be found to contam long threads of the baeSh 
In the utesHoal form the diagDoais is more difficult, but ss a rule 
the organism can be isolated the frcca. 

The blood abould alwave be most carefully examined smee ex 
penence has shown that the prognoais m enthM remain* ftrotirsble 
so long as the badlli cannot be detected in the blood. If, on the other 
hand a condition of septicieima has supervened, and the bacdlh are 
present in the circulation, the prognoaia becomes extremely bad. 

The introduction of the treatment of anthrax with anbtoiio serum 
1* said to have yielded oxcelfcnt results in Italy the mortally of 
unoperated coses being leduosd from SI pet cent, to 6 per cent, in the 
human subject (Sdavo) Active imroonisation by a seiw* of vaccines 
U extensvely cmplt^vd on the Continent for protecting cattle and 
she^ and ha* reiulted in an enonnously dimiiuihed mortsEty from 
tbs disease. 

BaclUiu tuberonloala (tuberolo baolllaa).— The dis* 
coveiy of the tubercle baefflu* (Plata S) was announced by Koch In 
less Bat from very early tunea tubercnJoais hsd been regarded 
as OB infections disease (Isoaate*, eto.) and in the IGddle Ages the 
danger of infection from the handling of tubertolous msterial was 
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dotrljr rtcogolicd, *0 th*t \ alulva and Slorgigiu were unwflliog to 
perform tatopUes on lodiTldtuU who hjid died of phtbbu. 

ViUemin (18C5) wo* the find to prove condoiiTelj that the in 
oculation ol tabermlous material into nbbita invariably led to the 
derdopment o( tabercnloaia In the animals m qoesticm and that the 
introdaction ol dried phthiscel spatom into thnr air panagea reaolUd 
In taberculoaii of the long. Theao obaervations were extended and 
abimdanUy confirmed by tho wotL of Armsnzii of Boidon-SaDdeison 
and especially of Cohnheim and Salomonaoi. Bat it was not until 
the pnbhentlw br Koch, In 1631 (foflowing his earlier amumnoemeat 
of the discovery of the taberde bacilhis in 1833) of his mastoily and 
bnUiant researches mto the etiology of tnberrnlosis, that it was made 
known that the badDoi had been iaolated m pma enltuze oa artifioal 
media, that on tnocolation mto it h^ piodneed the trpica] 

disease and bad again been isolated m pure cnltoie from the lesHRu 
which resohed, thos finally and foDy establishing both the identity 
and the spedfictty of the mtoro-organism m gnestmo. 

The bactllm Is a thm rod-«haped organism, strai^t or ili^tly 
curved along rts length, or even aomewhat &4haped, and oftm of a 
remarkably iiregnkr on time. It vams conudenbly m length, and 
measnrea about tM ^ long, by 0 2 /s wide. In old enitniea and 
m pathological mate^ (e g. spatniD) the bamlb eommooily exhUet 
Very marked noaolatioci, which ptodnoee an appearance of bead mg 
in stained ipeciiDeQs and may even sunnlate a aheot oham of strep* 
toeoed, owing to the fact that the vaenolea do not take tip the 
stain. 

The organinn b not motile and no QsgeiDa. It does not fonn 
sporea. 

It does not stain readily with watery sohitKsis of the ardmary 
beslo annine dyes, bot leqtuies speoal methods of stammg based oo 
the use of mordants, as m Kealsen • method, m Oxam-staining, 

etc. When it has oooe been rt retains tho dye with very great 

pcTiittence, owing to the peenhar nature of its envelope, which contains 
a wax-llke sabstance having specul eharaoten- 

It it a s tueU y aerobie otgamsm, bot it will not grow on the ordmaiy 
media, when freshly recovered from tabercnloos material, nnlea about 
6 per cent glyconne be added to them. It ooi be grown on the snrfaee 
of hlood-aenun or sennn-agar but even m those eases the add h aoo 
of t^ynerlne greatly increases the valoe of the media for the human 
type of the badPm. 

In glycenne-bouIUou rt grows only on tho sn rf a c e, leaving the under 
lying ftnid dear and slowly forms a pellida, which in the ooutie of 
•l»at five or six weeks develops mto a thwk and wnniJed, dry and 
waxyJookmg mstubtane of a gteyish-yeDow colour. The culture 
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clearly recogniied Bo that ^alsaIni and SlorgagnI were unwilUiig to 
periom antopales on indirldoaU who hid died of phtbmi. 

VQIetnb (1803) was the fint to prore condati^y that the in 
ocnlation ol tabercnlooB zoitencd into nbiiitB invaiiably led to the 
derekipment of tabcrcoloiU in the aniraab in (peation, tod that the 
iotrodoction of ddcd phthlMCal apatom into their air poaaagea reanlted 
b tabcrculosb of the long Theao ofaaerratioiia were extended and 
abundantly confirmed by the work of Armanni of Bordon-Sandenon 
and etpedaily of Cohnheim ai>d Salomoosem Bat it was not until 
the puhUcaBw by Eooh, m 18S1 (following hu earlier aonoun cement 
of tlM diacoT Ct y of the tubercle ba^oa b 188S) of hla maitedy and 
bnHiant reaeaiches into the etKiIogy of tubercoloeia, that it wai made 
Imovn that the baoiDai had been iaoUtad m pure cuhuie on artiflcia] 
media, that on inoculation bto antmaU it h^ pToduoed the ^pva] 
dbeaae, and had again been bob ted m pore oolture from the lerions 
which lenlted, thui finally and fnBy establlahing both the ideotitv’ 
and the ipeaficrty of the mloro-organiam b gneation. 

The becQba u a tb.m, rod^ahaped organum, atrai^t or alightly 
aiTTed along ha length, or aren aomewhat S-ahaped, and often of a 
remarkably mregulaz outlme. It rarwa oonsideTably b length, and 
meemea about long, by 0^ fx wide In old gul Uu M 

b patbologieal mate^ (a.g. cpotom) the ^^Tli eominonfy exhibit 
Tery marked vacuolation, whieh prodnoea an appeannee of beading 
b ftained tpecimena, and may ercn aimulate a abort nlmn of atrep- 
tocoeo, ow^ to the fact that the raenolee do not take the 
atam. 

The oTgantim n not motile, and hae no flagella. It does not form 
aporea. 

It doea not atab readily with watery aolutifma ot the ordmaty 
ba«u apiltna dyee, but requhes apeoal methoda of atabbg based on 
tha nae of mordanti, aa m Ziehl-Keelacai a method, m Gram-ctambg, 
etc. Wheo it has onee been atamed, it retami the dye with reiy great 
penutoioe, owbg to the peonhar nature of ha mralope, which eontama 
a wmz-Hke subetance hsTbg apeoal oharacten. 

It n a atnotly aerobe orgamsm, but it wiQ not grow on the ordinary 
media, when freahly reooT a red from tuberculoua TnaterUl, nnleaa about 
6 per ocnk glyeenne be added to them. It can be grown on the futfaee 
of blood-aerum or aentm-agar bnt erven m theae oases tha 
of ^yconne greatly moreasea the Tslne of the media for the bumaB 
type of the baolTlni. 

In glyeeniie*bouiIkin it grows only on the turfaoa, kanng tha under 
lymg fUdd clear, and slowly forms a pellicle, wbeh b the oourie of 
about five ot nx weeks dervdops bto a thick and wrinkled, dry and 
waiy-lookmg msmbrane of a greynh-yelkrw odour. The culture 
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produces a peculiar and dittznotlTe aromabo amell sotuetlung Qce 
that of fr«h honej 

On ^ycenne-agai or on {^Tcenne-aemm the groirth begins to appear 
m about 10-14 days in the form of fine, dry whioh gradually 

spread over the surface of the modmm- The fllm beoomee thicker 
and begina to wnnlde, and m the comae of aereral weeb present! a 
heaped up, oorrugated, flaked, and broken matm of somewhat wax Eke 
greyish yeDow or eren sh^tly orange-ccJourod growtL 

On glyceiine-potato the orgamsm presents a sunilar appearance, 
though the growth is rather more rapdd is usually more highly 
pigmented. 

On special ^g-media (Docaet, Bearedka) the bacillas grows muoh 
Eucao qmokly and growth becomes Tiiible in about three to five days. 

Its o p Li niiiTn temperature is about 37^ 0. and its limits of growth 
are from about 30° C (2^ 0 or 23° 0 under spedal oondibons) to 

In a mmst condition it is killed m culture wrthm from 6 to 10 
mhiateg at 00° 0 but in sputum and other tuberculous matensi at 
least 5 mmutes* boihng is req^mred to destroy it with oertsmty 

In a dned condition it may remain ahwe and yirolent for at least 
4 year On g ly ce nn e media its onltures lire for about nz months, 
but win oertamly be dead within eight months to a year Vat 
ordinary purposes oaibobe acid u the dismfeotant of tubertmlocs 
material, while ooiromre sublimate Is r^tzrely inefflcient m destroy 
ing the badm in s p at um and similar Tehidee of mfeotioii. The dm- 
inieotaon of sputum Is most aatb^otorilv carried out hj the addi- 
tion of about double its volume of fi-per-ceoit. carbolio-acid sola 
tion Inadentallj this procedure also unprores the lubeequest Zehl- 
Keelsen staining of the badlh. Direct eunhght rapidly kills the 
tubercle badllas, and is one of the meet effiaent faoton m helping 
to render it innocuous in nature, espeoally where it is present In 
a dried conditioD, as, for instance, in dust. 

Certain difleronoos in type have been shown to exist between 
cultures of the bscillus denved from difierent souroea. The most 
important of these difierenoes is that between tbe so-called human 
enH " bovine ” badllL The latter is the sole cause of tnberouloeis 
in cattle whereas in man, thou^ the human ” type is responsible 
for the great majority of tuberculous infections, the bonne ” type 
■Ian occurs, In children fed with milk from tuberculous 

cattla 

The bovine bacillus is somewhat shorter thicker and more uniform 
in size than the human type. In culture it is distinguished from the 
human chiefly br its scantier growth it is therefore termed djftyonie 
(multiplyiog with difficulty) in contiadistiDction to the atffomt (multi- 
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pljiDg eoiflf) hanun tjpo. It u kito mouter le» plgment«df ud 
mootbet io iU growth, whuh it ut geoenl Dot ftroored bj the 
pnteDce of gl 5 teriDe< Ooiiuxnlttionintofall-grownaitUethebamjtn 
toberole btdUni produtct onlj a. local letton. It u also lest TiralcDt 
for gnan laboratory ■mmaU than the bovine type. Both the one 
type and the other are virulent for guinea pl^ and the bovme 
tudllai U also highly -rlrulent for labbitt, whereas the human is 
only feebly so. 

The prodoots of the tubercle badllas are of intorest owing to the 
repeated attempts which have been made to employ them in vanoos 
preparationt for the treatment of toberooloui lesi^ in the human 
sobjeot, and for the dtagnoeis of tubenoJosu. These attempts have 
not at present led to clear and aatiafootory results in treatment, thouf^ 
a number of sueceatful cases are being recorded by obsarvers who 
mtlntiin that tuberculin as now employ^ yields results of nndonbted 
value in partleolar forms of tubercnloos infection. As a dviffnottte 
agent its value is certainly beyond all question hs therapeutlo 
Tshie u dtscntaed m the article on the Therapeotio AppBcstlons 
of Bacteriology (pp 12^-CO) 

As first made known by Eoeh id 1891 taiemdMi consuted of 
g^yceriDe-botdlloD oultures of the bacfDos from six to eaght weeks 
cld, which were evaporated to 'j^th thcsr volume in a water bath 
at 90* 0. The bacilh were bfled Id the eourse of tbs prccedure 
and were sobsequently flHered oS. The find remaining was dilated 
and employed in the treatment of tuberculoeia. But the reenlta 
obtained entirely failed to jottify the hopes which had been formed, 
and the use of the tuberouhn waa generally abandoned, ezsept for 
diagnostic purposes. For diagnosu it is et2J msde use of m cattle, 
and alao, to a certain extent, in the tinman vobjeet. It forma a most 
valnihls and reliable diagnoetie agent. The diagnosui xeats on the 
temporary rise in temperature of 2* or 3* F (abo^ 1 0.) oocasucted 
in a tuberoulous bdmdual, but not b a naxmal healthy subject, by 
the mboutaneous mjeotioti of a Tnall quantity of tubereulb ()-l mg 
m man, 90-10 eg. m cattle) 

Other tubercolms eontainhig more or leas of the actual substance of 
tntuimted tubercle ba/JTIi irere subsequcnUy prepared and bvastigated 
by Eooh under the tubcrutdin-O and tubennlin R, and moat 

rvoentlj a ** Kew Tuberoulin, whioh ooosistJ of an emulatop of dried 
tubercle ground up and ruspeaded m equal parts of ^yeerins 

and water, ■T'd occtams S mg. of pulveiuad dry tubcrck badlll pet 
eubie cmametre. 

Tuberoulln-O was obtamed by grinding up dried tubercle badlli 
frwn young cnhuiea, washing with water, and centnfggabimg The 
dear fluid aepaiatsd by decantation waa tubercuHn-O Tbs deposit 
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WM agim dned, ground, wathed, and c«ntnfagali«d, tbe fluid wi* 
separatod by decantation, and the whole prooeei repeated no 
depoait remained. All the fluids (except tie tubarouIm-O} ware noif 
mixed together and the mnture ocmstituted the tuberculin R, It 
win thus be seen that New Tuberouim contama both tub«rcalm*0 
and tuberouim R. 

Tuberoulm-R is ctiD employed for the taeet m ent of taberculocu 
m man, but Koch advised the employment of the Now Toberculm for 
this purpose. For diagnostio moouJetions, Old Tuberouim — -that u 
to say Koob i original preparatian — ebould always be used. 

The investigation of the speafio tubercle toTma has not at present 
led to any very definite ocmolasiona They appear to be found both 
m the fluids of culture media and m the mbetanoe of the bacflh them- 
selves. But it U nnpoasible to say how ^ thmr presence m the cuhuie 
fluids 11 due to the dismtegrstiOD of baoilh whioh have died and become 
brokai up m the fluid, rather than to their eroietion by the Iivmg baoill] 
or to processes mduced m the medium by the ezuretion of speafio 
ferments formed by the micro-OTgaiuinis. 

Many attempts have been made to produce tuberole aotitoxina, 
and to mdooe the development of unmnni^ agamst the tubexele 
badllaB m anirryJa by mjeetion of a variety of preparations either of 
the nucTO-OTganism itself or of its products. Hhhesto these attempts 
have failed to vield any deasiye tesuhe. 

For tbe f^tagnn«iii of doubtful tubercoloeis animal mooalation is 
of prune importanoe. The suspected material should be mtroduced 
beneath tbe pilrm of a guinea pig. preferably on the outer aspect of 
the upper part of the thig h. This artuataon ensures the early infec- 
tion of the mgnmd glands if hvmg tubercle bacilli be preeant. The 
«nnnaT« used must be known beforehand to be free £ro& tubereulosii, 
and must be m good conditioii. Two gumea pigs should be employed 
for each ipecunen of material to be tested, and they should be weigbed 
Bad azammed at least once a week. II tbe mstezral moeulsted contains 
living tubercle bacilli s diagnosis can vsvaSy be made in from nx to 
eight weeks, bv which time typical tuberculosis, with marked loss of 
weight and other general sig^ will have developed in the majonty 
of oases. Bnt if not, one of tbe guinea pigs should be killed at the 
end of two months, and carefoDy ezsinined for tuberculosis If it is 
found to be quite free, s provinanal negative diagnosis may be given, 
but the second gumea pig must be kept under observation for at any 
rate an mootha, as cases are known m which the typical djseaie 
evoitnally developed although no ngns whatever wore present at the 
end of the first two or three months. 

BaoUloa leprae (leprosy baolUna). — This bsaUcs was dis- 
covered by Amauer Hansen, who first recorded his discovery m 
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diticaiB whioli are to Bome extent unfavoitreble. It m not motaJei, 
and has no flagella, Sporee are not formed, 

Tto itammg propertiea of the baoillas are eomewhat tmuinal, and 
It IS often aaid to difficult to atam, Tim u due to the fact that 
it 11 verj wodilj docolonxed, unkee a mordant of some Vinf^ be em 
ploj'ed. Hence it la eaifly etamed m a haotcnal film, which onty needi 
to be waahed with water and dried ofl after the ataming But m 
•ection* where a dehydrating agent hai to bo employed, it a often 
deoolonxod cipoeudly if aloohol be naed for the dehydratian. 

The protoplaam of the bacfllus ataini irregularly parta being deeply 
atamed while other parta are pale, that giving an appearance of grant^ 
and vacuolea. 

In wet preparatKaia it atama wdl with Cxaplewaki fuoham, or with 
a 03 per cent, aolutian of methylene-blue. It u GraiuHiegabTe. 

The baoflhu ts aerobic, and a faonhative anaerobe. It grewi readily 
on aD the ordinary media, better if 6 per cant- of glyoenne be added, 
and charactenatmally npon the aurface of potato It prefen a ihghtly 
acid medinm 

In booiBaQ it produoea uniform turbddrtr and at the foot of the 
tube a grey white eedimeot of a dutmctiy alimy oharaotar Ocoa 
aionally thm may be a pelliole on the aurface of the fluid which 
u thicker at the atdea than m the ooitre. In old cuhurea the 
bouinon aoqoirei a yeilowuh brown oolour and beoomea ahmy and 
viaooua. 

In gelatm there la a greyish diaocotmuoua growth along the atab, 
moat marked at the upper end, and on the auifaoe a small Beinl-tran9> 
parent diao of grow t h around the puncture. The medium u nertr 
hquefied. 

On the aurface of agar there la formed a uniform mcnat-Iooking, 
alimy greyish streak, which later on assumee a jellowiah tinge. 

On potato at the body temperature there appears an amber-coloured 
honey like layer of gm -g t h, which greduallj becomes darker and more 
opac[ue, pausing through thadca of fawn to assume m about a week a 

bro w n hue Tory sunilar to that of cuprous onde. Immediately 
arotmd the growth the potato itaelf cxhlWta a greemsh-yeDow oolora 
tum. ^nrk n coagulat^ in about a fortnight. 

The optnnum temperature if about 37 C., the limit* of growth are 
20*-43® 0. It if killed withm toi mmute* at a temperature of 66* 0. 
■\Vhen dried, the orgamim will lire for from two to three week*, and 
m care* may bo found aliv* evsn after three month*. In culture it 
retain* it* ^tabty for coniideTablo penoda at the room temperature, 
and a glycerintHbouIIloii culture kept at a low temperature wa* found 
alive after four year*. On potato it will uiuaDy die out withm three 
or four month*. It i* very eatfly destroyed by antuepbc*. Thu* 



BACILLUS MALLEI 83 

conouTt isblun*t« In 1 6 000 Kdatlon H In abont two mlnntM 
and &-per-octit. oazboGo aod In five minntoa. 

The BadUui moZZo piodaoea powerinl Umns wbob are aet free 
loto the coltore media, bat abo exiat within the bodiea of the nucro- 
OTgaiuama. YaDona prepaiatloiLs of Uieae poisoaona aabetanoaa are 
mannfactored the name of eiaCalR eithsr the filtratfon of 

^jcenDe-bonilloo eoltnrea, or bj heating the bftctenal growth from 
the anrfaco of potatoes m dihrte gt^eeilne or in water and mbeeqaentlj 
filtering ofi bacteria or szmpl}' m the form of gf/oerine-bomDoD 
enltnree ateriHaed bj heating at 120* 0. 

One of the aimplest and most ntafaetoiy methods Is to grow 
the organiim for one month at 37* (X m ^Toeiine-boallloQ, which u 
then at 110* 0. Ibe fiidd u next er apor ated in a water-bath 

to one-teoth of its ori^nal Tc^ume, and filtered. For nae it is dilated 
to a anhable strength with ^per-cent. eaiboEo-aod solntaon. MaJIrfn 
thos prepared is used as a dia^acJttc tat tn antmali sfaioe it is foond 
that tha injection of a small amoont of snhatanoe pxodnoea onlj 
riight efieeta m normal ammala, bat leads to local swcfling and a 
marked nse of temperatore In snfiering from gUndera mieo* 

tioD. The qoanbtj of toxin to be a*ed s deUcmined bj test obaeera 
tMQs apon horsea. The dose selected is the largest amoont whmh 
can be mocolated into a nonnsl ammal withooi p^aemg more than 
St most a rer 7 slight reacbon. and the strong toxm Is dUn^ as abors 
deeetibed, so that qnantit/ may be contained In a coDTcouent 
Tcdome erf the fiaid. The teat, If «*.rTl*id oot with doe jwtca uU ona, 
is praotkaHy always fentnd to give a rdiable diagnosis, 

MalWn has also been need as a Ueapsttfie agent in the tzeatment 
of gianden, in both animals and man, being emplc^ed after the manner 
of a TEodne as a means of atinxalating the reaction of the and 

leading to the rapid deTolopment of aotire immanity Up to the 
present, however the resnlta recorded are too oontiadiotory to jostiiy 
a definite statement as to the valne of thU method of tratment. 

The prepaiatloa of antitoxKi sennns has also been attempted, bat 
no resnlta d pimotieal valae hare Mtbeito been obtained. 

!nie BaeiU*t wtalUt is pathogeoetro for a large mnnbei of smmaJ« 
and for man. Inoonlated sabootaneoasly u the horse, It produce 
a ohaiaetenstlo attack of the disease. Of laboratory animals the 
guinea pg is the most suaceptHde, and shonld always be employed 
for diagncstia purpuaea. The sospeoted material Is inocnlated intra 
pentoneally in a male gmnea pig, snd if the baaHos is present there 
rapidly occurs a pomlent inflaimnatloo of the tnmea vaginalii and 
testiclca, and death oinally takes place m about seren to femrieea 
days, from genertluaticm of the iefeotion. 

As it uceurs In man, gianderi infection is ntaally acquired from 
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tie horn, especially by contact witi disobArgea from the or 
from the nlceretioii of farcy buds. The ba^illaj gams an >^tranys-, 
erther thiougli tie respiratory nmooua membrane or tirongh an 
abraaon of the slon, and may prodooe ether an acute mfectaon or a 
oiromo form of the diseaee. (Raises baa repeatedly o cooj ted m 
man anti fatal result* foUoiring aomdental mooulationa inth pnre 
cultures of the organism dnnng laboratory mreetigationa. 

BaclUu* totanl (Plato 6 Fig 1)— The mieobve nature of 
tetanua was fiitt clearly proved br Carlo and Battone, vho ahornd 
m 1884 that the inoculation of matertaj from the naaghbonrhood of 
the wound m a cate of tetanus led to the derelopment of the disease 
m the animals employed (rabbits) Niooiaier in I88C mfeoted email 
animals with garden ead, and fonnd that many of them developed symp- 
toms of tetanus. When these Doanmd there was always foi^ at the 
tits of mocnlatKm a partioular thm rod-shaped orgamsm, which Niooiaier 
regarded as the probable oanse of the disease. He >uooeeded m growing 
the baoillue, and noted rts formatian of tsmmal sporty but did not 
obtam pure ooltxue* Rosenbaoh demonstrated the pieecnos of the 
baoilhxs in a tetanus wound in man, and prodoesd tetanus in munals 
by mocalatmg them wtth the wound tecietitm, sahseguently dtsoorer* 
mg the same bacOlos at the site of mfeotiQQ m the anis^ m ^nestsan. 

In 1889 Ehauatc isolated the orgamim in pure ouHoie by first 
heatmg the material m which )t was present feu an hour at 80 and 
Kubee<piantly oaltrvating anaerobieiJlv on agar plate*. He showed 
that the inocolatian of pure cultnieB into animals produced the ipeofio 
disease, and that the baeillas could again be recovered in pure 
culture from the site of inooulation. 

The organism is a alender rod with rounded ends, 2-4 m long by 
0^-6 p wide, wideh sometimes gimn out mfo fang filaments in 
artificial culture media- It is slowly motile, and pooessea very 
nnmerous flagella whfah are dietributod aD round its periphery 
(pentnohate) It forms a terminal spore whose diameter is consider 
ably greater than that of the bacdlos (1-1 S fi) thus giving nse to 
the obaraotenstio drumstick appearance The spore itaelf Is 
usually sphenosl m shape but sometimes assumes a distinctly oval 
outline. 

The bscillni stami rsadfly with all the ordinary basic anUbe dyes, 
both in wet preparations and in dried films. The spores stain easily 
by the modified Hehl Neeken method already described and they 
retam the stain In Gram preparatioDa. The bacaHus itself u slso 
Grsm-positrve, . , . 

It 11 anserobw, but, though sometime* regarded sa a particnlaily 
strict anacrob^ it will as a matter of fact grow very well where the 
conditions are only modeiatdj anaerobic, as in a deep sg&r-stab. 
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where crowth ocmr. from about 2 cm. below the turUco down^rdi. 
At the Mme Ume a rclatirelj »m*ll amount of oxygen u tufBucnt 
to prorent all viilble growth It U thoteforo an advantage about 
2 MT cent of glucote ihould bo added to the onlUxre media m the 
cue of thu orgamam In order to remove any oxygen which may 
be taken up dnnnc the manlpoIatJon of the tabe». The tob« ihonld 
oUo alwaji be frohly autoclaved or boiled Immediately botoro w 
to dnre out abmrbed air In the com of geUtln and 
ore melted by thia procwi, the media ohonld be rapidly aoLdified tor 
IBS by idacins the tube* on Ice or In cold water 

In bouillon the tetauoi bacllliu prodocta a ntuform 
which after three or four day» oetUea down aa a po*^«T depc^t 
Wring the fluid clear In the young culture the b^i ore for the 
meat part olngle, bat aa It geta older longer and longer thxeada 
appear m abnndaoce and very few olngle orgoniimB remain. There 
io a eonndenbU production of goo. 

In a ceUtiMUb (anaerobic) there u arborewent growth ^emg 

a» Im. oi punrtiir. *iia iprmdiiis Ut«i»Dv Iron It ” 

ilir.lr Bimfitd, U» iKpeiKlwn Titilitt tl" rao “ 

.b«rt.^ .123*0. and t-uu/otwi Ti. ^ 

4ir[^i«rn ff fmportant and moot be emphanred, nnoe for mme 
it hai often been eaid that gao » not produced m a prore oulta^ ao 
a matter of fact, the formaUon of gii U one of the 
foaturct of pure tetanui culture*, eapedalJy wb«o gre^ 

media. XlwgaicooautomaiidyofannmberofbTdroear^jmeto^ 

ethykaa, etc.) and earboow awd, with vanou* other toU^ 
of oflennre odour whlnh prodoe* a unell iomewhat neemhung 
of hurat foathero. , , Unt- 

In on igai-atab the growth b very aimilar to that m 8*“ 
more rapid (at 37^ 0.) and the medium » of comae not gnofl 

may be tplrt np by the gaa-fotmabwi. 

In coagulated blood-aerum oome rtrauu of the uig4"ir™ prod 

•low bqueiactioTL while other* do not 

Tlebaoilhi. giow.nadaj'inmakirillnratprodnom««‘dorl~<iiBJ 
to ooagnlation of the medlian. , 

In Bobertoon • meat mediom it form* gao, and prod 
Wockenlng of the meat. ^ .t.. 

If* optimnm temperature 1 * about 37* 0. it* Emit* 

fnmu ato.wira Ateertoes o. 

forma (bacHli) are lolled withm half an bour hot 
five nmute* boihng at 100“ 0. They are, howeTW kmea y 
miuiitB^ expooDre to the acthm of iteam. «. Vwra 

In ortifLcial ctdtnrea iporo-foimatwa begffu withm . 

and proceed- ropdly Tim ^ retain them vitality wid Tirnlen 
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almoet mdefimtaly m a dnad oondibon if protected from tbe 
action of Hglrt (more tium eleven yeera, at any rate) Aooording 
to Kitaaato, R-per-oent. carboEo acid tiDa them m about 15 boun, 
and I 1 000 oorroaive-aabliniate aolntion in three Loura. 

The organism m very widely dtftribnted, and u a anmnum aaprophyte 
in cultivated ground, m itable refoae^ and in tie aoil of towna. It n 
found m tie dung of horaea and herbivora generally aa well oa of 
aome other ammala. It ia very frequently to be found m garden toil. 
^Ithoug^ an anaerobio organiam, it can develop in these ntuateona 
amoe the presence of numeroua aerofaio forma remorea the free c uy g en 
Bufflciently to enable it to grow 

The torma of tetanoa have been vary oarefoUy mvaatigated. Rreo 
before pure oulturea of tbe bacoDoa h^ bean obtained, Elnud Faber 
•howed that the baotemim free filtrate of impure tetanoa oul tu re a 
would prodaoe the eharactarnatio symptoma of the diaease. After the 
miOTO-orgazusiu had been aueceagfully laolated by muneroua 

ezparlmenti on Ita tnTm« were caoied out by many obserren. 
The mam reaulti ectabhahed may be stated aa f^owi In auitable 
media Uie tMcHhu prodnoea tatma of such rsmactable potency that 
(cme'imlhantli ae.) of tbe filtered culture flmd 
may be acihoMut to cause typioal tetanus and death in a mcmae of 
abOTt 10 grm. Tbe fluid oontama at least two poisonous bodiea, one 
of which produces the tetanic epaama (tetano-apaatzn) while the 
otior acts aa a itrong heemolytao agent (tetano-lyim) The latter 
is a vary labile subatanoe, and can only be preaerred in a dried 
conditian. It loses its cotinty very rapidly when present m solo 
tion, and may become practically mactzve after a few houri ex 
poaure at 37^ C The fonner which ia the apeoflo toxin ia also 
unutuaSy susoeptible to the action of heat, so that expos ur e for a 
few minutes at OS'* 0^ or for an hour and a half at 50 0 renders 
it practioally incapable of produoing ^mptoma. On the other hand, 
when it has been completely dried its actrrity la only ihghtly rednced 
by beating for an hour at 120° 0 In this etmditica it also withatanda 
the aotkm of stvtTmi, ohlorofonn, and ether 

On injectkm into aniinat*, tbe tetano-toxm has a definite incubation 
period, but its preoue duration a depeaident both on the dosage and 
on the variety of animal employed- Even with very large doses, fn 
the mouse, apecifin ^mptoma of mtoxicatlou do not begm to appear 
until after the lapse of about eight or ten hours. The toxin travels 
by the motor nerrei to reach the oella of the antenor hwn of the 
spinal oord, and It has been suggested that It is absorbed m tbe 
case by tbe motor end^late* in the muacle-fibres. 

fiosoeptibtlity to tetanus toxm railes fn diflerent a nim a l a. Thus, 
wbereea mic^ rabUta, and guinea pigs are highly auaceptibW consider 
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ftbk rcMtUnca U «xhlbit«d fowU, irhloli require 30000 timet the 
dote, per gramme of bodj weight, tufdoieat to IdU t moote. The 
aUigitOT tppeen to be irnmnne. 

Admmiftered bj the mouth the toxin produoet no effect on 
enimtlt, fa not tbeorbed m the aUmeatuy cenaL Feeding with 
Hving teUnui bedlll or tporet u oqo&Uy meffeotive m producing 
the diteue. 

The effect of the moouItUon of pore oolturet mto animtli depende 
on the accompanying oonditiocta. If a email quantity of a bomllon 
culture be injeot^ tubcutaneonaly In a tnoute, the ammiil may be 
lolled by the prefoimed toxin aotually preeent in the fluid injected, 
without any development of tetanus at the nte of inocolabon. 
But if washed mjcm-crgamims be Introdueed, no pothologioal remits 
ensue, unkM at the «uim time anaerobio oonditioDS are prodoeed at 
the Cite of inoenlabon, erther by the asaocdataon of aerobto organisms 
or by a local tistae mjury enffidesit to piodnoe an area of cell degenan 
tun and necrocb. This erpUins the fact that though the tetanus 
hadUus U ao widely diatnbuted, and InjoncA contaminated with boO 
are ao ^xtreriMly oomoKm, yet tatsmns rtanlting Imm fooh mjunea 
u m most plaoM relabrely infreqatcii. 

In a case of whether b an *ntTna] or in man, the badllas 

never spreads beyond the bU of pcnnary infection, or poewbly the 
nearest lymphaUo glands. It wQl be ious^ sometimes m oonsid arable 
numbeia, in the pus and m the ueorotio time of the wtaind, and may 
be recognised without mush dUBonHy The diagnoeis sboold, however 
always be conflnned, whore poanbl^ by the subcutaneous moculstion 
of a moTBe with mawtal from the womuL The symptanis of the disease 
are entirely toxic, and the looal aotko on the taame u praa ta eallT negiig 
Ode. The she of mfeotaao is to be regarded znarely as a rnsnufactory 
for the toxin, which diffoaes out from H to reach the nerrea and the 
eoeulatiDg blood, and Is thus eaiiied to the central nervous systacL 

By apprupHato repeated mooulsbons of tetanus tozm into 
m hr a l l an antitoxie aorum b readi^ obtained, and for thb purpose 
the hocae is eommonly employed. But ms the toxin b so ertremelv 
'^i^ulent, it been £ouui eonvement to begm the immumsatian 
with a toxin diminished in activ i ty by tzeatznect with mdtne terohloode 
or pure lodme. An antitoxin of great potency can thus be obtained. 
Tbe antitoxie stzecgth of any given eeram b estimated m terms of 
an arbitrary antitoxhi uidt. Ihe Amenean umt la determined on 
guinea pigs, the German unit on mSee. The former b that minimal 
auiount of antitoxin vrhioli, when mixed with one tort dose " of 
standard toxin, just protects a guinea pfg against the lethal effect 
of the toxin for at least four d^ra. 

The scrum (antitoxm) b vrlth the teat dose of toxin, and 
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tlmo*t mdefinrteij m « dned oandiUon if protected from tlie 
Mtion of light (more tlun eleven Jbmi, at any rate) Aocotdiog 
to Kitaaato, 5-per-cent, oarbolio acad kiHi them m ab^t 16 hours, 
and 1 1 000 oorroarve-snblimate aoloticm m three hours. 

The OTganism is very widely distiibated, and u a oonunon ssprophjt* 
In cultivated ground, m etable refuse, and In the soil of towns. It is 
found m the dong of horses herbivoia generally as weQ as of 
some other ammals. It is very frequently to be fomd in garden sofl. 
Although an anaerobu organiinn, it can develop m thMe irtaatloDS 
■moe the presence of numerous aerobic forms removes tba frae 
mriBaently to enable it to grow 

The toxins of tetanus have been very carefully mvestjgated. Even 
before pure ooltoree of the baofllos h^ hetn obtained, Ehnd Faber 
showed that the bactarmin-free filtrate of nnpnre tetanns on! Unas 
would prodnoe the charaoteostio symptoms of the disease. After the 
mkro-organism had been aucceasfnlly isolated by EHaaato, nmnerons 
experiments on its torms were oairied ont by many observers. 

mam recolts established may be stated as f^ows In smtabls 
media the baoillcj prodooes toxins of sooh remarkable potency that 
leosf e o ox. (one-millioiith 0 . 0 .) of the Stared onltare fluid 
may be nffioect to cause typical tetanus and death in a moose of 
about 10 gnn. The fluid oontama at least two podsocous bodies, one 
of whidi prodooes the tetsmic spasms (tetano-spastln) while the 
other acta as a strong hnmolytio agent (tetano-lyvln) The latter 
IS a very lahQe sabstauoe, ai^ oon only be preserved m a dned 
condiUon. It loses its aotmty very rapfdly when present in solo 
tion, and may become practioally inactive after a few hoars ex 
posure at 37^ 0 The farmer which is the speofio U also 

unusually susceptible to the tebon of heat, so that exposure for a 
lew minutes at 05° CL, or for an hour and a half at 55 0 renders 
it praotically mcapable of producing symptoms. On the other hand, 
when it has been oompJetely dned its setrvity is only slightly reduced 
by beating for an hour at 120* 0. In this oonditicQ it also idthstands 
the action of aloohd, ohlorofonn and ether 

On mjeotion into the tetano-toxm has a definite moubsthwi 

penod, but its precise daraboa u dependent both on the dosage and 
on the variety of animal employed- Even with very largo doees, in 
the mouse, spedfic symptoms of intoxication do not begm to appear 
until after the lapse of about eight or ten bonrs. The tozm travels 
by the motor nerves to roach the oelU of the antenor horn of ths 
spinal cord and it has been suggestad that it u absorbed in the 
first c*** by the motor end-plates in the muscle-fibres, 

Susceptibflity to tetanus toxin varies in different a nt ma l s. Thus, 
whereas mice, rabbits, and guinea pigs are highly susceptihte, consider 
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tbat it did Dot in l&ei prodaee a sepUcannia io tho liriag aolmil, 
as Pasteur UKtoght, bat was only to b« {oand in tho arcolation alter 
tbe anlmaU had bo«o dead for aomo time. It became of mterest 
in the pathologjr ol man in ISSti, when Bneger and Ehdleh recorded 
two fatal cases of human infecUon (cBowiog the hypodermic mJecUon 
of a drug Sabteqaently a oouldeiable number of cases were recorded 
In the homan labject and infections with tbw oi^nlim were extremeij 
frequent dunng the War 

Tbe hoeillas u a rod-shaped spore-forming organism about 3 ^ 
long by 1 wide, with rounded ends, oooumng singly or m chains 
of two or three, bat freqaeotly growing oat into andiTided filaments 
of coQsiderahle length. It la feebly motde, and possesses nomeroas 
fiageOa which freqoently are grouped together near one end, and 
project like a many-stranded whip-laah. or a sheaf of nbbon, from 
a sUS. It prodncea spores which are roughly oval or egg-eh&ped, 
and are oiualiy stnated near the middle ot the rod, though not on 
commonly they may be found nearer one end. They are only present 
in the short tods, and are nerer seen in the long fdamonts. The spore 
diitecdi the rod, altering Its ootluxe, so that it astnmra a spindle' 
shaped oc pear-shaped form. Spoong oocus not only in artzflaal 
^dtures, bat also in the oadematoos exadaticm of infect^ indiTidnalt. 

The organism stains well mth watery eolntxcs of the ordinary 
basic anllaie dm. And tbe spores are readily stained by the nioal 
method (ms p 44) 

The hacHlas a Qrmm-posrtire, but it is somewhat easily deoolocixed 
This fact may perhaps czplam tbe divergence of opmion as to the Qiam 
reoeban of orgamsm arpressed by different obserren. But if 
amyl-alcohol be used for diSaeDtietmg instead of the crrdinary ethyl- 
alcohbi, a positiTe Qram-stain a always obtained. It seems Indu 
brtable, however that under the name BaexUus adtmatu maliyni 
sereral neatly rdated argamsme poosewuig imilaT ohaiacters and 
pathogenetk) aotaon were formady grouped together or actually 
mi i tske n for each other by different inrealagatoix and to thu fact 
are probably in part attnbntable the diflarencee in the descnptioni 
of Tancms anthota, and perhaps also tbe difference of opinion as 
™gards Gram-staining 

The haollas is strictly anaerobte, and will only grow when oxygen 
is rigidly oidadod. Ordinary oohiire TnmTia ■hould be made with 
3 per cent, of gloocee, should be freshly heated before use, to dnvo 
^’'it ahacubed air and ahoold be kept in an atmosphere free from 
dunng oultiTatiQn or Bobertson s meat medluni may be 
as«d TTith a layer ol sterile Cqidd paraffin (B ) or Tasdm on the 
surface. 

In booillon the bscilhts of Tn«lijn*pt cBdema pcodooes uniform 
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made ap to a Tolome of 4 0,0 It la allowed to stand at room 
femperatore for one tujni and la then injected beneath the ■tHn of 
the abdomen into the guinea pig. 

The Qezman unit of antitoxin u mnoh larger and it eqmytlent 
to some G0--70 American nnita. (The qoantitiea giren m the text 
below refer to American rmita.) A acrum containing anvthing between 
400 and 800 American nmt« of antitoxin per cnbks centunetre of 
volume I* to be regarded aa a very powerful aemm 

The uae of the aemim both prophyiaotically and therapeutically 
» folly diMOtted in the artiole on Tetanos (p 927) 

In mabng an intratheoal injection of antitoxio serum, as much 
cerebro-apmal flmd should first be allowed to eacape as can be removed 
witlioat mvolving danger to the patient trom an undue reduction of 
the Intraoerebral preasore, and the antitoxin aobeequontlj Injected. 
The withdrawal of cerebronipmal flmd u of great importance, both 
because thu fluid contains considerable quantibee of tetanus toxin 
whiob ate thus got nd of, and from the fact that otherwise the rapid 
Introduction of the antitoxio serum might dangtuoxnly increase tbs 
aubdoral presrare. Following this method, nn amount of between 
10 and 20 o.a of the semm oan safely be injected, and a good anti 
toxin will contain the necessary number of units within this volume. 

Intravenooa end intoaoetebnl mjeotacais have also been emplo/ed 
The former cannot, however m argent case* replace the subdural 
lumbar moculation. The mtraoerebrj method is extremely dangerous, 
sod should be avoided, as even when luocceaful from the surgical 
atandpomt it gives no better resulta than those obtained by the 
method of himbar punotore. 

The prophylactio use of the anbtoim has given excellent results 
both m animals (horses) and m man. That is to say by its mean* 
the percentage of tetanus eases following such Injuries ss are 13c^ 
to have been exposed to tetanus mfectaoo has been stiildngly reduced 
(e g from 16 pet thousand to about 3 per thousand) Further 
there is now to be obtained a dried preparation of tetanus anb 
tonn which may bo ap^ed directly to a wound where the 
bflity of tetanus Infection is feared- This preparOtioa has been m*d 
on the su gg estiCHi of Oslmette, as a proteofave dressing on the umbibcsl 
cord in new bom children m Indo'Cbma, where 20 per cent of new bom 
ehfldmn were said to die of tetanos neonatomm, and it has gnen v^ 
satfafiiotory lesolts m a striking reduction of the mortality from 
disease. 

Baolllua cndetinatiB mall^ni (VIbrion s©ptlqwe)."~ 
This organism was discovered by Pasteur In 1677 and termed 1^ 
him the Fthnoa tejHtgue it waa studied again by Koch in 
and by him renamed the haciUns of malignant cedema. He showsa 
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AotiTi bnmaolt^ a readfl/ obtained tbe introdootioa o( attenoated 
esi tares. 

From filtered bomlloa cmltorei of tbe organism toxio efieets may 
be obtained In anlmili bat large doses hare to be used to prodoos tbe 
cbaraotenstk lesions wldoh oooor in tbe baollaiy Infection. Tbe 
toxin appears to be a Idgblf resistant bodj and is not dee tr o j ed hy 
beating to a temperatore of IICT (X 

UallgDant codema Is a condition now ool^ tardf teen (under peace 
conditions) bat It was probably common m pteantlseptio days among 
tbe cases described under snob terms as gangrenoos emphysema, 
hospital gangrene purolent cadema, and so on. When met with the 
organisin is oxoallj present as a mixed infection along with other 
organisms, espedatly the pyogenetio cooci, whose asaodation with 
It htlps to ptovlde the neoestaiy anaerobic eondiboDS. 

Anaerobic bacteria In Infected wounds. — Besides the 
S tetan and tbe B adtMtu a large mimber of other 

anaerobie bacteria are met with m wounds which base been infected 
whh soQ and other extraneoos matter Tbe majosty of them 
are spore-beanog bacteria, aol those most oomm^j met with 
in tbe War wen risstifled, as regards thdr morphology sod Uo- 
eb e mleal aobrltlea, in the lledieal Beaearah Counal s Special Bepoit 
Ko 39 1910 (irs Table on p 99) 

The committee appointed to investigate these organisms eame to 
the candosioo that acufe par payrene mav result from tbe action 
of at least three membecs of tbe gronj^ wbkib were, in the order of 
thtb frequency B FiJrvwi srp^ijiw (B aiemalu siofipa*), 

and B ademtms. The exact part played by other anaerobea, 
winch may be preseut, m tbe prodaot3<m of gas gangrene could 
not be eltaily defined, but it was shown that by then^ves they 
cannot in pure eulture be regarded as pathogenetm for labaratory 
aiomili. 

Baolllns wri ohlL — This organism which is also known as 
B MTcpsasr eopraZatvs. B p erf hn ^ A f and B ealenliJu tpongentt 
I* a lai^ badHos, 4-^ p long by 1-1 6 ^ brood, uaually straight, and 
having rather sqaare-eut ends. Bat very short forms, long fila 
mentoQs forms, and even c ai red rods may be met with, be^es a 
vanety of pleomorpboua involution forma. 

The boeilhia is noo'miotile, oad haa no fiagdia. It posigTS a 
capsule, which is most easily seen in exudates from infected times, 
or in enltures In media containing semn. 

The hacinoa stams well with tbs ordmaiy hasle anUIiM dyes, and 
U Onm-positire, though In old coltorea Qtam-negaUTe imfindoals 
°iay be found. 

Spores SIS readdy formed In arhfiaal colturs on suitable media. 
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hiibidity with a ecanty deposit, and there is a very free formation 
of gai, ootUQjtiiig of a nuxtnre of hydrogen, oarbomo aad, TTvwt>ian<^, 
and a Dumber of highly odonferons fitty and axomatio add tnhetancM 
which together produce a powerfnl and very rtrikin^y tmpleaaant 
TTi^n. 

In a gelatin-Btcb the growth appean as a row of rounded colonies, 
at first small and translucent, becoming, later on, fused into a white 
hne of opaque growth preaenting abort lateral ofiahoots. The gdatm 
IS bquefied in a long cylinder and gas is formed. 

In an agar-stab growth takaa place rapidly at the body tempera 
tore, and appears eithex as a fdtod nettworh of difiuse growth along 
the stab or as a aenes of rm^n tnooDvez granulated separate colonies 
which become fused into a oontmuous white line of oulture. Bubbles 
of gas are formed m the Tn^dtnm, which may be much tpht up ai 
the colomea increase in sue. 

IQlk IS coagulated slowly with the produobou of add and 

The optunum temperature la about 37 0 but the organism grows 
weD at the room temperature. Spore-formatiou take* place above 
S0° 0., and ts rapid at the body tampentare. The spores resemble 
those of tetanus m them cemstanoe to beat, to antueptio aetMn, 
and to drying In op they retain their rirule&ce for 

years. 

The OTganiam is <vtmmnn m the sod of cultivated areas, and whetr 
ever putrefying animal matter is present. It nmy niually be isolated 
by introducmg a amiJI amount of gmrdtw earth beneath the ikm of 
a mouse or gumea pig When inoculated subcutaneously fn pore 
culture It produces spreadmg oedema of a hjEsnatrhagio character with 
moderate gas-fonnatum m the subcutaneous tissue and the neigh- 
Ix ainiLg musolea. Death usually ooo ur s from aoute m tones turn In 
from 10 to about 24 hours. The Bacilli axe present m great numheei 
m the cedema fluid and the afiected tissuea, but as a mk the blood 
and the organs generally are entirely free. After the death of the 
anima], howev er the whole body may be mvaded by the organism 
m the o om ee of a few hours. 

Washed organisms, freed from their fi nt Tij, may bo injected in small 
quantities without prodnemg patboI^csJ effects if care be 
that the tissues are not bruaed or mjored at the eHe of the mooulatiai, 
the baefllaa unable to develop ytid produce its tonns owing to 
the presence of oiygen m the tissues. On the other hand, when h 
IS injected along with Hi the latter by producing cell degenera 

tlon and of titfuft, provide an anaerohso focus for the devefo|^ 

ment of the micro-organtsm. Intravenous inoculation usually ptodocet 
no effect, aa the organism does not develop m the ai 7 ge"»*ed blood. 
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ind ■poring forro* may at times (thoagh not miully) be found 
in Infected wonndi. The spores ore Urge, ots]« and central or 
■nbceotmL 

The bseinas b anaerobic, bat not rery strietly ao Its esMoUal 
coltnial ehaiacteis aro abown In the toblo on p 95 oompDed from 
the lledidl Resoorch Coaaol Report already referred to 

Baoilliu codematlena, — ^Thk organism u a Urge badUns, 
as thick as B wdcAii and tuoally somewhat longer The rod is 
often anred, and short chains or flUmentona forma are sometiraes 
pTodocei The bechloa b flageBaled, and la motile nnder strictly 
anaerohto conditions, thoagh non motile on expoanre to air It has 
DO capsule. 

It stains well with the ordniaiy bamo ■nHinw dyea, and Is Gram 
poarthe. 

Bporet are formed in all Tloy are largo, oval m shape, 

and litoated centrally or sabterminally 

The hadDoi u ttndX^ anaecoblo Its enltoral chaiaoteis are 
•hewn la the table on p 95 

Baollltu diphtherlsB (diphtheria baolUut). — This 
orgwiim (Plate 6, Tigs. 2 and 5) was fiat dtscribod by EleU in 1685 
in the false memimne of diphthena. In the following year L&Sei 
■neceoded m growing h m pure cultae from a number of casts, and 
deseobed its pathogwetio eSects m The orgamsm is tbete* 

fore oftsa refected to as the Elebs-L5ffler baraDai. 

Pdhnnng these esdler obsemboom, nnmerons mrestigaUons were 
oanied out by Brieger and Frinkeh Roux and Yenm, and 

a number of other obeerc e r a , which led to a general reoognitiofi of 
the organism as the canul sgent of diphtheoa. The roeeamhes of 
and Totiin on the action of the tfinn* irhich they obtained 
from cnltnres definitely prored the qwcafiaty of the bacallufl by show 
mg that these suhttanoas produced the general phenomena of the 
disease In question, and notably in many cases grare paralyiet. 

The hamiha u • rod-shaped argamsm, strai^t or ihghtly curved, 
of ttregolat outline with swollen or pointed ends, and of veiiyTanoas me 
measuring from about 3 up to some 6 or B /* m length, by p. 

^e. Involirtkm forms appear very early m a growing cultaro, and 
•how svsa greater TarUtaotis m shape, tnnhiHmg what have been 
d«»oifbed M dubs and pear-shaped foons of the bactenom. They 
may show so much fragmentatiott as to p resent the appearanoe of a 
of ftreptoocpeoL 

The orgaubmi exhlbtt a marked tsndenov to aanime a somewhat 
P®metiioal arrangement, whieh u frequently compared to Chinese 
bating at other tunes they may be found m groups, radiating from 
■ etntre like ths tibt of a lady’s fn , 
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%nd fponng furmi m*y at timei (though not usruUj) bo fomwl 
in infected voonda. The ■porta ate hirge, oral, and central or 
aabcentraL 

The badlloj b anaerobic, but not rerj ■triotlj’ ao Ita eaeentlal 
enltoial charactera aro ahown in the table on p 9C compflod from 
the Uedical Beacatch CotmcQ Report ahtadj r e f erred to 

Baolllaa CBdomatlent,— Tha organism is a large bacOloi, 
u thick aa B KvfcAii, and tunallf aomovhat longer The rod b 
often corred and abort chama or fliamentons forma are aomatimea 
prodoeed. The bodUoi u flagelleted, and b motile onder itnotlj' 
anaeroUo eondhuma, thoogh oon-motfle on exposure to air It has 
no capsnk. 

It atains irell with the ordinatj baaio aniline dyea, and U Gram- 
po alti re. 

Bporea are formed m all media. They are large, oval m ahape, 
and Dtoated centrally or aabtennlnally 

The badHita b atnctfy anaerobio. Ita onltnial ohaiaoteia are 
•hown in the table on p 35 

BaaQltu dlphtherle (diphtheria baofllas). — Thia 
organbm (Plate 8, Figi. 2 and S) wma first dcacdbed by E^leba m 188A 
in the membrane of diphtheria In the follcrwing year LSfQet 
noceeded m growing it in pore ooltore from a number of oaaee, and 
deaoobed its pathogenetM effeota m The argamsm la tbsre 

foie often rtfeired to as the Edebe-IiOffler badDoa. 

Following theae earlier obeervatnoa, nnmeroua inTeatagatKaia wen 
earned out by Baeger and Frinkel, LfiSer Ronx and Tenm and 
a namber of other obeermt, which led to a gmeral reoognitjoo of 
the oiginiam aa the canaal agent of diphthena. The researches of 
Eoox ■nd Yemn on the action of the tnuna whxh they obtained 
from oaltnres defimtely prored the apeoificity of the bacillai hy ihow 
log that these anbataoces prodnoed the general phenomena of the 
dbfs ie m qneatwn, and notably m many caeea giaT* paralyaea. 

The hadllQS u a rod-thaped organiam, ttiaight or alightly cnrTed, 
of inegnlar ootinie,with awollon or pointed ends, and of vary TSBona nxe 
meaaamig from about 3 ^ up to some 6 or 8 ^ m length, by 0’3*0ii p 
wide. Inrohitiaa fonna appear eery early m a growing oolUue, and 
•how eren greater TsnatMoa m ahape, me l otl in g what have been 
*l*®lbed aa daba arwl peaz-ahaped fonnj of the bactecmm. They 
•nay ibow ao rrmfli fragmentation aa to preaent the appea ian ne of a 
m’l of atieptocooei. 

The oiganlima exhibit a marked tendency to aamme a somewhat 
geonwtncal arrangemeeit, which » frequently compared to OhineM 
»°bng at other tunes they may be fcuial m groups, radiatmg from 
a centre He the rfla of a lady’s fan. 
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and iporing (urnu may at times (tbongH not oxoally) be loaod 
in Infected woonds. The spores are Urge, oral, and central or 
subcentraL 

Tbe bacSIna U anaerobvc, but Dot very atxlstly eo. Its essenUal 
enltnral oharacten are eboim in tbe table on p 90 oompQed from 
tba Medical Resesrch Conned Report already referred to 

BacUlas oodematlens. — ^Tba orgamsm U a large bscdlna, 
as tbKl. aa B iceldiit, aod osnally aomevliat longer Tbe rod is 
often enrred, and abort ebama or flUmentons forms are Bometimes 
prodoced. Tbe baeffloa is flagellated, and a motile under stdotly 
anaerobie conditions, thoagb non nkotde on exposnre to air It bas 
DO capanle. 

It staiia veil inth tbe ordinary bssU anfline dye^ and is Oram 
poo tire. 

Spores are formed in aQ media. Xbey are large, oral in shapt, 
and otnated centrallr or mbtenmnaDy 

The bscUltts U itnctli/ anaerolno. Ita onltmal ebaiaeten an 
abtrwn faj tbe table on p 95 

BitoUlut dJpbtherlea (dlpfathari& baolUas), — Tina 
Mgankm (FUte 0, Flga. 2 and 9) vu first described by Elebs in 1889 
in tbe false meoibiane of diphtheria. In tbe following year Lfiffletr 
cneceeded bi growing It in jmre onlture from a Dumbo of oases, and 
dflseubed its patbogenetio eSeets m •pmialM- Tbe nr ga-mjrm !• tboe 
fore often referred to as tbe EUbe-LSffler baoIlDi. 

FaOowmg these eatiier obserretkns, mnnerems mrestagataons were 
carried ont by Boeger and Frtnkel, Lfiffler Hoax and Yenm, and 
a nmnber of other obserrera, wblob led to a general recognition of 
tbe orgamam as tbe eanaal agent of dipbtbeiia. Tbe resesiebes of 
bonx and Yemo on tbe action of the tn-nra vblcb they obtained 
from enltores deflmtely prored tbs speofioity of tbe bseillns by show 
log that these sobatances produced tbe general phenomena of tbe 
disease in (jueatkm, and notably in many eases grare psrmlyiea. 

Tbe bardihis is a rod-shaped orgaiuim, straight or iligbUy eurred, 
of irregnlai ontlins, with swollen or pointed ends, and of reiy Tacons sUe 
me as onn g from about 2 np to some 9 or 8 /i m length, by 09-06 ft 
♦ide. InTolntwa f arm s appear Tsry eady m a growing onltnre and 
khow sren greater Tanations m shape, indnding what bare been 
described as clnbs pear-shaped lormi of tbs W/^arinm. They 
may show to much fragmaitadcD ss to present tbe appearance of a 
row of streptoooceL 

Tbs Organisms exHbrt a marked tendenay to assume a socnevbat 
geometrical arrangement, whUb is frequently compared to OhuMse 
writing at other times they may be foond m groups, radiating from 
a centre Cke the ribs of a lady s fan. 
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The bttoHhifl a not motile, az>d Iim do fle^elk. It does not iona 
fpows. 

It ft&me nedUy with wttery eohitiozia oi the ordinerr bMio 
dye*, both m dried film* and m wet piepamtion*. The Utter method 
of ex a m iDetiOD, which was ongmeOy pr op oeed Selomonjeo, affords 
the most typioel piotim of the argamum ei regard* its vined 
shape croM'bandhig, grannUtion, and so on. The baoflla* u Clram 
poaitivo. 

By ipeciftl itaumig methods (Keiseer ■ itam fost dned Ainu, or 
better Bie * stain with a wet prepaiataon) it a poesibU to demcmittite 
m the baomi, grown on aertcm media, the ■o-oalled Bmsi-Bahes 
grannke, two or three in nomber in each rod, which, tii^thar with the 
other featorea of the rmoro-orgamsm, are practically dugnoctio of 
the diphtheru baoQhis. 

The baeilhu ii aerobio, and a facoltatave anaerobe. 

In bonfOon the appearmncea ma7 Tarv Tsy gieat^ thus, there 
may be a general turbidity or a tnrUdi^ wi^ datinot grannUbon, 
or grazmUtion alone, the ftidd remammg dear There may be more 
or lees depont at the foot of the tube, and there may be a pehieU of 
ranable tlu^eei on the rorface, whetlMr the flmd btneath be dear or 
txoUd. 

In gelabs the growth u very eoanty and there a no hg oe laeb oT a 
of the medmsL On the snriaee of agar th«e u a growth of am all, 
greyah, laolated oolcuiea which do not foe. On ooagolated blood 
eerom the badllna growi aomewhat more rapidly tKan moat organinns 
likely to be amocated with it in the throat, and appear* in the form 
of aroall, opaque, white colonlea elewated shore the aurfsoe of the 
modiom and rounded in outline. BIQk u not coagulated. 

The baoniaB ferments glncoae, but not laoobaroee. 

Its Qp Li in u m temperature U 34 -37* 0., rta Innita of growth are 
about 30*-43* 0. It is kflied withm from 5 to 10 mmutea at OCT 0. 
m a moist condition but m the dzied up subetanoe of diphtheribo 
membiane it may reaiat a teroperstnre of needy 100® 0. (96 0. to 
9S* 0.) for about an boor 

In dried diphtbentio membrane H may remain alire and Tuuloat 
for tbit* ox /out mcntha. And tbe same atatement bold* for a pure 
colturo dyiH upon ailk thread*. In ordmaiy culture media it fumre* 
for a ootmderahle period and may be fcrand Urujg after the lapae of 
from nx to eighteen month*. It is aomewhat reaatant to the action 
of anbaaptka, but formaldehyde and hydrogen peroade are specially 
raluabla dlxmfectanta for this axganicn. 

The diphtheria baaDu* produce* a powerful tarin. Thu Is bast 
prepared by growing the bsabu* m bouilloa cnlturea, when h u obeerved 
that the reaction of the medium u changed from alkalme to aod in 
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the oouae of a days, Imt Butweqnently agam becomea alkaline. 
After three or four weeks' growth at 36" 0., the flmd u filtered off from 
the baotcna, and is fcrand to poeeeas a highly tone action for nnimtiti. 
The toxm is moderately ausoeptihle to the action of heat, and in a 
moirt condition rapidly detenoratee at a temperature of 60* C It 
IS speedily rendered inactive by eipoame to 100" 0 In a dried state 
it can withstand heating at 100" C. for a quarter of an hour without 
apprecnablo mfnry The strength of the team u usually tested on 
guinea pigs, and is measured in multiplea of the smallcat doee which 
kilii a gumea pig weighing 260 gnm withm throe or four days. 

On BubentaneouB injection of the mto guinea pigs character 
isbo petholc^cal changoa are prodooed, which dil'ei aomewhat accord 
ing as a minimal lethal doee or leaa than this amount Is introduced 
In the former case there is developed at the site of inoculation in the 
coone of a day or two (if the ammal does not die within this penodj 
an extenaive and aomewhat hemotrbagio cedematous infiltratioii. 

In the pentoneal, pleural and peneaidial cavities u usually found 
a larger or smaller amount of serous erudation. In the lunge are 
often preaent areas of hsemorrbagio consobdabon and the suprarenal 
capsules ahow a deep almost magenta red condition of coogeetion, and 
mav uxhibit interslatial hsmorrhagea. There are pronoonoed fatty 
ehangea in most of the parenohymatous argans. 

Where a srpaUsT dose of the tozm has given and the antmal 
snrvrrea, the local Infllbubon following the mjeebon may spread very 
widely and beoctnea very hard and indurated m the course of some 
three or four daya. The hair falls off and a large are* of necrosis 
may be prodooed- The uloer which results from the separatuc of the 
dead mntennl may gradually heal up and the animal then apparently 
reo over s. But m a number of cases paralytic symptoms manifest 
themselves from about the sixteenth to the twenty fourth day or 
even later The paralysis begms m the hmd hmba, and spreads 
upwards, leading to tbe death of the animal in many mstanoee. 

If bving onltutes of the diphtbena bao31as be mocniatod mto 
guinea pigs the oflwts produced are very iimilar to tboee winch foDow 
the mjection of the bacterium free tozm. The bmcilb themselves are, 
with quite rare exceptions only found at tbe site of mocnlaticici, end 
even here they b e gin to decraiae in number after a few days. 

In TTf," the baolfl are present in great numbers m the false membrane 
of diphtberitio lenont in the pbaryni, or wherever they are situated. 
But tbeir discovery in the arcolntimi and the mtemal organs is 
extremely rare It u important to remember that quite virulent 
organisms may long remain m the throat after com^to recovery 
from the diiease and are not infrequently present in the throats of 
healthy persona, who may act aa comers of lofection 
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Ttm ditoate, like tetanus, u a toTiemia *ad can bo oombatod by 
tbs OM of ajitriri Tin. Autitoxlc •eroins are produced by tbe syttematio 
and repeated mjection into tbe hotee of graduated doaes of diphtheria 
^iriTTn The antztozm vat onguuUly standatdixed by dete^nimng 
the amoont which would prot^ a gmnea pig of 250 gmu weight 
agunat an amcnmt of o on e ap ondmg to lOO lethal doaes and tlui 
amount was tahm as the unit of antitoxm. In preotioa it is now uioal 
to etandardire all antidiphthenbo aarmns by oompamon with a 
ftaod&rd sonm onginally prepared by Rfar boh 

As a rule the bert aorum oontamo about 400 to 800 antitoxm units 
pet oubte o^Umetre, In ojing it as a tberapeutu agent m human 
diphtheria large doaes should be given ut the eoilieet possible 
moment. Inde>ed, aome authorities now administer m severe casea, 
as muoh as 50 000 to 100 000 unite, or more, rntravenonaly within 
the first two days. 

There is still a tendency aa m the ease of tetanus antitoxin to 
adminifter the remedy m iiwifflcnent amounts. As a prophylaetia 
agent during epidemios of diphtheoa a nn^e doae of about 2 000 to 
4 000 units IS appropriate. BtattstK* ahow that where this method 
of protectiOQ has been extensively eiD|Joyed among school ehOdren, 
both the inadsaoe and the aeventy of the disease are greatly reduced 

Pa«ad(Mllphtherla baoUliu (HoSraaiui a haoillua) 
‘—This hacaHua, obaerred bj Lbfflet m and fully deaanhod and 
cultrrated by HoSmann m 1688, s only of unportanoe m that it 
may eometzmes be nustakeo for the diphtheria bauillaa. It u often 
found m the throats of healthy poisons os wefl as m awociataon 
with dtreased oanditoma. The mam pomts of difiereoce which suffice 
to distmgiiish it from the true diphtbena beeilhu may be enameratod 
as foDowi — 

It grows readily cd the tame media as the diphtheria baffUns, 
but prodnoei a more hmmaat, whiter (with ohunately a yellowish 
tinge) and more opa<jU6 growth. 

It also grows m g^toi even at 18* C In bcniHon it produces no 
tcndity at any penod of its growth, and it does not ferment gjocose 

Its eo l t ui es are non vtraknt for guinea pigs. 

Morphologically it is somewhat shorter and thicker and more 
umfonnly deeply staimng than the diphtheria baodJui, and ex 
hibita less variety of form *nd sue. WheD itiuned by Bie s or Kemer e 
method tt doee not usually j reeent the Ernst Babes granules, and 
with the ordinary stams the beadmg or granulation of its protoplasm 
11 much less marked than in the ease of true diphthena. It Is Oram 
positive 

Where the diagnoeis othsrwne remains m doubt a guinea pig 
should be inoculated subcutaneously 
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BaolBiu lafla ema . — Thifl b*oiUtu xm discovered almost 
nmultaneoTBlj hj PfeiSer Eitaaato and Canon, m 1892 It wai first 
onlUvated on artifioial media Ijy Pfeiffer to wliom we chiefly owe the 
ongmal exact mveetigation of the organiann 

The bacilhis u of eurgicai mtereet ai an oocaaional cause of crtitis 
media, of suppurative menmgrtie, of appendicrtu nnd of an ocnte 
nrethntifl cloeely sunnloting gononhma 

It u a tiny rod mearoimg from OO /itolorl5;*m length by 
about Cl'S to (yfl fj, in breadth, ^mte strai^t, with conical blnnt 
and nsnaDy arranged m paira which are aggregated together into 
larger or cnaller maasea It la not motfle, epd has no flagella. It 
doea not form sporei. 

It stama fairiy well though somewhat faintly with the ordinary 
baaio anilme dyee, and ihowa a taidoioy to exhibit polar itammg. 
It is Gram-negittve, 

It does not grow on the ordmarr media nnlees either blood or 
hsBmo^bm has been added It la stxwtly aerobic. Grown on the 
ffmface of blood agar at 37^ C it piodoeea in about 24 howa tmy 
discrete, greyish, oiranlar oolooies Lke diope of dew The oolcaues 
do not fose, and never exceed the eisc of a pm s bead 

The badlhts does sot grow below C and its maximam iisiit 
u abont 42° C. or 45* C with an optammn at 5T° 0. It exhlbiti very 
low resistance to axtamal agenmea, and is destroyed m about fl minotes 
at 60° C. When dned np it dies m Jets than 24 hours and in fluid 
media n equally smoeptible thou^ m mcnst spirtum rt may live for 
as long as from 10 to 14 days. In ooltnre it must be transplanted 
every saoond day to ensure its continaed growth. 

BaoUliu peatla (Fla^futt baoUlaa^ — Thu organism (Plate 
6 Fig 4) discovered independently by Yermn and Krtasato m 1894 
u only of surgical interest m oonnoxion with the buboes which are 
farmed m ordmaiy eases of bobomc plague 

It tt a somewhat oval, rod-shaped organism with rounded ends of 
jsther vanaUe sue, very similar m appearance to Ihicreyi bacflioi, 
and measuring abont 1 0 2 long, by O5-0-7 fi wide. It u not motfle, 
and has no flagcHa. It does not form sporet. Sometimes, especially 
in fitnr from pathological matenol, it presents the appearance of ■ 
definite capsule. 

It stains readily with the ordinary basis anilme dyes, and exhibits 
pronounced polar staining It u Qram-negativa. 

It grows wen on all ordinary media nt the body temperature, and 
growth coutmues down to 0 0 oc 6“ C. its optimnm a between 25 C 
and 30* and its maximum about 42° C. or 45* 0> 

In bouflloo It prodoeei a fine granular or slightly flocculent deposit, 
and there may be a slight turbidi^ of the medimn. If a little ofl be 
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placed npQO the mtfaee of the bomDoa a •omewhat ohaiaotemlte 
appeaiaaoe U prodoced by the famuUicm of “ italaetite* ” of growth 
Qzteadmg downwaida from the drops of o3. In films from booIIloQ 
czzltmes the organism is present m ksg nhams. 

On the pirfm/w of agar there appears a eontmtioQS Ima of whituh 
growth, smooth and tranaparent, and exhibiting an inegnlar or wavy 
margin. The centre of the streak assumes a darker tmge and beeomes 
brownish-grej OeUtm is not liquefied. 

InTolotian forma are rapsdiy produced m great ranety m artificud 
eoltnres of the orgamsm. 

BfcolUna pyckoyanetu. — The bataOns of bhie (bhush-gieen) 
pas was first isolated by Oeasard in 1&8S its pigment, pyooyanm, 
bad already been separated from btne pas by Fordos m 1B0O 

The organism k a tmj slender rod with rocndcd ends, of very 
Tariable length, measnrmg from Ofi/itoS^orS^ and eren op to 
6 /I m length, by 0-3-O6 /* m breadth. It » very highly motile, 
and ezhibha a smgle tennmal flagelhtm. It doea not form spores. 

It ttalns readily snth aqaeoos aolotwiu of the ordinary besu 
anOme dyea. It u Qram*aegstiTe:. 

It u strongly aerobie, bat a faooltative anaerobe. When grown 
aerobically rt rapidly prodneea a highly flaorsscent bhie-green eolocnng 
matter whieh beeomes diihtsed mto the sumiundmg mednun, bat 
nndar an aerobie crmdrtinns the growth remains completely edomleas 

The baoUas grows readQy on aD the ordinary media with the 
prcdaetkm of pigment In booIDoD it produces a surface peflicle 
and madced turbidity of the mediam, with a dense and more or less 
tenacious depoot at the foot of the tube. The fluid becomea grerokh 
and disthictly fluoreacent 

In gelatin^stab a cone of hquefaetuo is produced ocwi taming turbid 
growth at the apex of tbe ocme, the surrounding medium assumes 
a greemsh tmge. 

On agar there spears a fatily abundant, iCmy somewhat wzmkled, 
greykh layer of gr ow th aeoompanied by pigmentation (greeo) and 
marked fiooresoenee of tbe medium. 

MUk u coagulated in the ooozse of serera] days, and snbseqaently 
tbe coagahnn is agam liquefied. 

On potato tbe baoUas produces a oopious, slimy iCghtfy oIitc- 
ttitcd brown Isyer and might leadity be mistaken oq this medium 
for the BadUus malUi. 

The organism k iwnnwi m a aaprophyte upon the skin, m tbe 
mouth, and m the intestinal tract. It hsa z»w Tory little hnportaiKe as 
regards pathogmetie ackoa m tbe human subje^ though m snimak 
(especially in rabbits) it prodoeea s o p pm atioo when mocolated ex 
penmentaDy and in sufiiient doses leads to tbe derelopmenc of a 
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spreading liffimorrhagw cedeoiA and a conditaon of general septretomia. 
In preantiMptio dajs it traa oommcaily met with as a secondary 
infection in snppnrBtmg wounds, caneing the pus anH even the bandagta 
and dreasmgs to aasmne a blue-green colour 

Baoillofl typhoBoa (E berth -Ouflky baaUlua) —The 
BiieUiut iypfiosiis (Plate 7) was obaerved by Eberth m 1680 m the spleen 
and m the mteetmal lesions m cases of typhoid fever Shortly after 
wards its presence was demonstrated m stained sections by Kooh. 
It was isolated m pure culture by Qafiky m 18&L 

It IS of surgical mtereat as an occasional cause of abscesses aud 
other complications ocoumng m the oonne of typhoid fever or 
dtmng convalescence. 

It somewhat closely resembles the BadUut eoit the chief pomts 
of diflerence bemg the following It u more rapidly moble, and has 
muoh longer and more numerous flagella (10 12} which are pen 
tnohate. It grows rather lees freely on all media and Its cultures 
are lea dense, less granular and more tran&lDcent than tluwe of the 
BadUfirt coil On the surface of potato it forme only a very delicate 
colourlen film. In stab- or ehake-oalture* it never produces any 

gw 

Other members of the same group ore the BadUus poruiypJtca)u A 
and the B paraiypkotut B which are morphclogioally mdistingaish 
able from the BceiUuj tifpiotui and produce emflar though often 
somewhat milder pathological conditions. 

In order to drSerentute between the BadUut edt^ the BadUut 
lypAonu and the Bacillus paratifphosui A and B cultures must be 
made on special media, and the agglutination test with known 
agglutinating serums must be employed where the diagnoau othenme 
remains m doubt. 

The following are the chief pouts of dlagnoetin value — 

Jlflk is coag^ted by the B colt, with the production of an tad 
reaction, but not by B lypiotvt or B peruiypiotMi A aud B 

On potato the B coit and the B yera1yjjtotu*-B usually produce 
a browmsh-coloured grow t h B iffjAotvt and B jxtrafypAotvs a 
colouilesa film. 

In lactose boirillan (previously freed from dextrose) B edt yields 
an abundant pa»-formation and acidifies the medium, while B tgpMotut 
and the paratyphoid bacffli fonn no gas. 

In dextrose media the B edi and the B pamlypioni A and B 
cause fermentation of tho sugar and the formation of gas, while the 
B iypfiotut gives no gas-formation, though acid is produced. 

In neutral-red lactose bomlkm (Dreyer and Ixtz-Oerald) ‘ wiUun 

* OrdiiwiT vrtl boaiDcai, to vUcli are idded 3 per cent, ol UetoM and 
OO per cent. o< 1 per-cent •qococ» wfatloo of neutral red (Grebtr). 
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spicftdmg iiffimonhagio cedcma anti a ccmdition of general BepbaBHua. 
In preantaMptio dayi it waa commonly met with ai a seoondaiy 
infection m suppurating wounds, nananig tie pus eren tie bandagea 
and dreeeingB to assume a blue-gieeii colour 

Baoillna typhoaiu (Bberth-OafEky baciRaa) — The 
BaeiUui tjfjAosus (Plate 7) was obaorvod by Ebertb In 1830 m the spleen 
and m the mtestmal lenona m oases of typhoid feror Shortly after 
wards its presence was demonstrated m stamed soctioas by Koch, 
It waa isolated m pure culture by Gaffky m 188L 

It IS of surgioal interest as an occaaonal cause of abecenes and 
other comphcatioia ocoumng m the course of typhmd fever or 
dunng convaleeeence. 

It somewhat closely resemble* the Bacillus cah, the chief points 
of difference bemg the following It u more rapidly motile, and has 
much longer and more numerous flagella (10-12) which are pen 
triohate. It growa rather lees freely on all media, and its cultures 
are less dense, leas granular and more translucent than those of the 
BaaUhtt cUi On the surface of potato it forms only a very d e licsta 
colourkaa flim. In stab- or aba^e-coltuie* it never prodneee any 

Other membeTB of the same gronp are the BacSlus 
and the B paraiyp^csut-B which are morphologieally indiAingmah 
able from the BaaUva (ypjlosvs and prodooe cmlTar though often 
somewhat milder pathological oondibosa. 

In order to diflerentiste between the BccShis celt, the BwUus 
tifpkorus and the Bacitlus paraiypMosvt A and B eultnrea most be 
made on special media, and the agglntination teat with known 
agglutinating serumi must be emploved where the diagnceu otherwiao 
remains in doubt. 

The foDowmg are the chief pomla of diagnoatio value — 

“MiTk i» coagulated bv the B aJi, with the production of an add 
reaction, but not by B (fpkctus or B jxtraiyjAorus-A and B 

On potato the B colt and the B paratypiosus B usoaffy produce 
a browniib-coloured growth B typ\oeus and B parxdtfpkctus a 
cdouilesa film. 

In lactoee bouillaa (previooily freed from deitnwe) B eoli ywWi 
on abundant poa-fonnation and addifiea the medium while B lyp^csus 
and the paratyphoid badlb form no gas 

In dextrote media the B cdt and the B poratypAow A and B 
cause fermentation of the angar and the formation of gas, whilo the 
B tj/pJiosvs grvea no gas-fonnation, though scid is produced. 

In neutral-red lactose bomUon (Dreyer and Frti-Gerald) * wlthm 

» OrtHoaiT Te*l bocffloc, to ahieb are added J per orat. of Uettm and 
(Wf per cent cd I rer-cent aqatooa nintloo o< Bcatral red (OrtbJer). 
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IB* fint Ittcnl) tour boun tkt 57* Cb, Ibo B ceii Inm tbe medium to 
a pinbah yolloir colour and produce* flaorcscenco. Tbo B lifpio*u$ 
changes the ongirul Iron red coloor to a deep nugenU red, the D 
ponrijpAorwt A pres a cherry red colour with floorcwjnco, and the 
B p<\ratjfp\ctHt It rendcra the medium bright yellow and flooroiocnL 
Alter from four to wr davi at the aame temperature, tho ctiltore of 
B cdi has aasumed a cherry red or oven a magenta roddiih hue 
that of the B lyphosui han become yellow that of B ponrfypioiHi A 
remains cherry red that of D purpt^pkotut B remaining yellow 
No fnrther chsigo occurs, however long the Inoabatlon of the oultnrea 
is continued This tost affords a iimplo and quite oertaln means of 
diSetentlatlng between the three organism* m question. 

Other metnbon of this ezteosiTe group of bactena, noh os the 
B aairgdx B enltnii/tu (Oaertner) eto^ and the B dgtentena (both 
ShlgM ■ atid Pleiuer s) am not of anffloleQt Importanoo from a surgical 
•tondpomt to reqmro description hero. In cnlture they resemble 
the B lypAonts but the B dytcnlcniB pros a dart grey or rad brown 
growth upon potato thus dtstlngabhing Itself from the S tjjpJtosut 
The differential dugnostt of this groop of organisms is shown 
^bematieaBy on page 102. 

Each micro-organism Is then examined for farther conirmatory 
eharacteri by means of aggioHnation teats cazded ont with speciffo 
ioimoiie oenimv 

BaoUltu ooli ooramania (Baotarlum ooll ODnuniuie). — 
Tbo colon baeithu (Plate 8 Fig 1) was disoovared by Eschenoh in 1880 
foUowtng the isolation of the Boodfas typAonu by Oafflcy in 1884 It 
is a normal atpropbyte in the Inteetme, but under ranous conditions, 
inehtdtng any mflunmation of tho mtostmal wsU, it may eocape from 
the alimentary canal and exarctse pathogenetic action m the tissuea, 
Oepeoully In the neighbouihood of the mtaatme, in the pentooeam, 
and in the uro-gtnital apporatoa. 

The baeOhes is a rod-ebaped organiim, straight or alightly curved 
with rounded ends, of very variable aue under different cultural oon 
ditJons, but mnsri rtng on an average about ff-4 (limits 1-fJ >t) long, 
by 04-0 7 ti. wide. It is motQe, and has ratherr short ffagella 
rt do« not form sporoa, and doe* not usually eiblbit any 
capeule. 

It stain* reodfly with aqueous aolutiona of the ordinary boiio 
anlUiift dyto, both m dried films and m wet prepnratiou*. It is Gram 
negative 

The organism is aerohio, and a facultative anaerobe. It growa 
wdl on tho ordinary media. 

In bouillon it rapidly produces a thloL uniform turbtdity and a 
heavy depomU A pelhcJe may ba formed npoo the rrrfoce. 
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In gdatin-ctali it groin fredj along tbe ptmotare, u>d prodocea 
gu. It fpreads otct the mlace of the m^dlmn, forming a ilim y 
grejitb, lomeirliat Icdactnt film. There ii no liqaefactlan of 
gelatiiu 

On the aorfare of agar the bacilhts forma a loirmant, yelknmh 
Thite, ihinj indocent, aluny loolang film. 

On potato there appean a browniah layer of growth. 

Milk la coagolated within two or three daya, and becomea aad. 

The baollas u capable of fermenting a number of aagara with a 
prodnctioD of aeid and gaa. It belongs to a large group of oloaely 
allied organiama which mclndea the B tJfpftotut B porofypAoaur A 
and B B dytcniena but 11 diatingakhed from them by ita fermenta 
tion of lactoae. The caltnral difiarenhation of these migm - 

organlcma u deaoribed under B tifpkmtu 

The optminiQ temporatore of the benlha coli is about ST’ 0 
and Ita Trr^ tai of growth are from about 0 C or 8 C to about C or 
48* 0 It la killed in from 10 to Ifi mmntet at CO® 0 m fluid sospen- 
sion. Agamrt the eflects of drying it poa ae s ae a a moderate reaot 
anee Torying with the natore of the relude in which it la eontaJnecL 
Upon aOk threadi it may remain alive for lOTeTal Tmtntw fn 4 dned 
conditioii, whUe on a amooth larface such as that of ^aM it lives 
for only a few days. 

In eoltnre it rnrviTes for many mnniha withoot txansplantation. 
It u more resistant to the action of moet ohenncal diaiiifectanta than 
the other members of the group *nd parbculaxly the B tjrpionu. 
Ooe-per*cesit carbobo tad Hlk it wfthm 10 minutea, and {-per^xnt. 
carbobe aad m about 60 minutes, while the B lyyAonu is destroyed 
in 30 minutcf at this Utter concentration. 

On inocuUtion subcutaneous^ trrfn anirMlm in moderate doees it 
produces locsl sbeoeiaes, especially m rabbits and gomes pigs. In 
largo amounts it may give ose to general septioemia aad death. 
Imnnnuty Is readily evoked by the repeated inoouUtioQ of small 
doses of the bacillus m meressing quantitHS. 

In the human subject it may give nse to vanous suppuratfro 
mflammatioiw «nd ohrouH catanhal a&crhons under the eonditionj 
proviouily montioned- 

AotinomyoAS (ray faunas). — This nuoro-organism (Plate 8 
Pigs. 2 and 3) was disooverod m the 01 by Bollinger in 18T7 and m 
the foOowmg year Israel described it in the human subject, the 
identity of the two being estabbahed by the obsembons of Fonfick. 

It appears in the form of a myrelium composed of interiacing 
threads rf leptothnr-liia growth which exhibit true bra n c hin g. 

In pure culture the orgamsm pr esents a mycelium of this character 
whoso hranches are given off at vaxious angles, and produce a felted 
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netwo;!. of threadfl, 'which may or may not exhibit definite segment* 
tion. Aa the *ge of the growth increuea segmentation becomes 
d efin ite and marked, and the threads may even aaiume the appear 
ance of a ro-w of coocl The threads sre unially aboot 0 4^ 6 ^ 
wide. Under moderately anacrobio coDditaons, olnb-thaped swcHingi 
may appear upon the ends of the te rminal branohea, but only in 
partirnlat vanetiea of the fungua 

In the living body the appearances are somewhat different from 
those seen m cultures, and m the hranan subject they difier from 
those obaervad m ammala In man the organism is ususUv found in 
the pus obtained from absoe*e« in vanoos organs and bone-lesions, 
while m cattle it la more oommonly contained in fibroui nodule* of 
a chrome inflammatoTy oharaoter though abeceeses mav also occur 
m these animals In the pus are seen in most case* a number of 
tiny Buipbui yeUrrw or greyish granules, 0 mm. to 1 Tn-m. or more 
In diameter which on exarmnabon are found to ooumet of a closely 
tnterwoveu mycelium preseutiug charactenatie club-shapeid swdling* 
{true clube of the eitremibee of the threads around the peri- 
phery of the mvcelioi network. In some case* however the myce- 
lium does not form masses large enough to be 'nnble to the naked 
eye as geauulea. The clubs etam difierenUy from the rest of the 
colony and the mycalul threads can then seen to pa« nght up 
the ftfin of the clubs, which eanoonda them in the manner of a 
swollen terminal sheatL Somebiues the extremity of the thread 
within the dub is pomted, but In other cua« it mav bo datmotly 
bulbous. In actinomycotio lesion* in human tissues the clubs 
axe difficult to stain, and have sometame* been stated to be absent. 
But they can nsuallv be demonstrated bv special staining method* 
fWheal and Cbown) 

Somewhat similar appearances are seen m the fibrous nodnle* 
found m cattle, the colony exhibiting a more or leas mulberry like 
and granulated aspect in the maas, and on •ection a radiating sene* 
of blunt wedges projecting outward from the central netsorlc and 
widening as they pas* toirard* the penphery 

The aotmomyces u not motile, h has no flagella, and ft doe* not 
form true sports. 

It stains readily 'With watery eolotinn* of the ordinary baaio *nihiie 
dyta. It IS Gram-poiativs. But the club* take the coontcrttaia 
In sectJOtis from tissues, and are porboulatly 'well seen if eosm, sod 
fuchsia, or saffranin be used for the purpose. 

The organism U aerobic, and a facultabve anaerobe. But some 
nineties deaenbed appear to be almost completely anaerobic. It “ 
somewhat difficult to isolate m puto culture from diseased tissue*. 

In bouillon it appears m the form of little granular balls of vonotii 
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raa, vrtb an irrogulai and pnokly looldng ootUike. These fall to 
the bottom of the tube as a depoart, leaving the flntd dear 

On the surfooe of agar it forms in about a veek or ten dtyt a aems 
of more or less separate, ronghl/ mroiilar little masses of heaped np 
growth, of a groyish yeEow oolonr aomewhat flaky on the sarfaoe, 
each oolony froqacntly exHbitiDg a central dimple and the appear 
anee of oonoontrio tmgB of trregolar and somewhat granulated growth. 
The myoehal throadb peoetrmte beneath the snTface of the medinm 
and the coltnre ts thmforo somewhat flnnly adherent. 

The optimum temperatnre of the mloto-orgaiuim is 36®-37* CL 
and its limits of growth are la aome slmina from 30* 0 to sbont 
43* 0,, but in other vonebes growth oocoia os low os IS (X, or 
«ven lower 

The dmwal tenn aotmomyoosts probably molndes a number of 
different bet very irfmibir m which the oanaal agents may 

be other one or other of eeverol different varieties of aetmomyoes, 
or may be one of the less familiar atreptothnooe. The oowjwoiwsf 
tnnety of totinomyoea in the hnman eobjeot ynnee only m artifloal 
enlture above about 30* and ahowa a madeed preference for anaetobw 
oondihont, and may even g row only onaerobiealiy on flat isoUtion 
(Israel and 17015, J H- Wnght) Thia variety u by Colebrook tanned 
true Adinomyea bovu (Israel Wolff) i^ereas the Aduumyett 
hovu (Bostrtm), for example, wiD grow on gelatin, which it slowly 
liquefies eroi at 16 0. a^ is dlatmotly on aerobic form, though n 
is alao a faoahatiTe anaerobe. 

Some wnsbee of actinamycee appear to carry on a saprophytio 
existenoo outsido the body on the awns of barley and on other 
gnuninacee, and thus mfect the mouths of *Jiimdi Thinh eat them. 
Infection may aleo be oonveyed throng wounds and occidental 
eeratobea. 

In recent yean different vaneties of streptothzix bare been isolated 
in pure culture from a congtderable numbeir of cases of nlmWI aotino 
myooaii both m wn (Ponlerton and Fnee-Jonea, and more recently 
Oolebrook) and m a number of the lower animals. They have been 
Investigated more especially by Nooard, and the whole group may be 
spoken of os Noosrdiacem. 

Uyowtoma (Btrapiothrix madoro, Hadora foot),_ 
hladuia disease U somewhst closely sllmd to actlnomyoosis both In 
the general chanoten of its naked-eye appearance and m the pr eeence 
of the fungui m the form of visible grannies m the pus and degenerated 
tfanm of the leamns. The pathological changes which occur are doe 
to an orgamim met with m two vanetiea, the one produemg yelkrwub 
grannks, the other blaok ocst. The form produomg yellow grannies u 
a streptothiii the black variety is aaid by J H Wright to be a 
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hTpliomycete, and b a good deal rarer than the fornL Mixed 

mfeotion with the two vanetiee may bo inet with- 
in the pale (yellow) variety the grmnnlee exhibit on exammatKO 
a myoohal network eunilar to that obaerved m aotmomyooeia, and may 
preaent aomo degree of olabbmg at the endi of the thread*. 

The organianx has been grown on gelatin and on agar and la aerobic. 
It forms rounded and elevated but flattened yellow oolozuos, which 
upon agar may assume a reddish tmge. It does not liquefy gelatm. 
It grow* more freely than the aotanomyoee, and can be cuhiTated 
downtofl*or8®0 its optramm isabont 37® 0. It i* Gram poaitive 
The black vanety grow* well on ordinary media, forming a thick 
mycelial networic npcai which black granule* may appear as the cultme 
gets old- It IS Qmm-posrtrve. 

In the case of both vanebee, onfr^aJ mooulaticm has given negative 
recults. 

Spironema palUdam (Splrooliate paiBda, Tr^ponama 
pallidom) — Thi* organism (Plate 8, Fig 4) was discovered m 1903 
by Sohaudinn m the maoems patches in a case of aeoondaiy syphilis. 
It difen from other ipcroohictea whiob are nonnahy present m the 
month and about the extamal openings of the genital organs, m bemg 
muoh thuiner and extremely pallid and translocect It is only sees 
with difficulty in unstamed preparataons nnlees a dark^ground 
niaiBination be employed, sinee its refracbve bdax b apparently 
almost idenboal with that of the matenai m which it b found 
Sohaudmn and HoSmauu (1900) oootmnmg the mvestagataon of 
the organism, proved it* mvaiuble presence both in the pnmary lesKm 
of syphfli* and in it* eecondary ernptiona. Shortly afterward* it wa» 
foTznd both m the blood and m the mtemal organ* m Becondary 
■yphih* a* well a* in the tertuuy lesion*, and also m cases of the 
congenital a&eoboii- It hu also been identified In lyphllitio leelons 
of the brsm and spinal cord. 

A further evidenoe of the spedflerty of the organiim was aflorded 
by the eipenmant* of Jletchnikoff and other* on the production of 
■yphfliB by the inoculation of syphfljtio material m anthropoid ape*. 
In these oases the eptronema was always found to be preeent in the 
lesKins which resulted from the moouIaticiTis. 

Although it has not hitherto been poaaible to coltlvste the •piro- 
nem* on ordinary artificial media, Kogochl ha* succeeded m growing 
H on a special medium and ha* produced tho diseoee expenroenftUy 
by the Inoculation of pure enlturea. There I* tho* no longer any 
question but that it is undoubtedly tho ipecifio causal agent of «yphau. 

The micro-orgnmim x* a *crew-*baped body with »harp turn*, bent 
bke a corkscrew who*e ncccsrive coils are closely set together The 
two extremities tend to be rtiaighfened out and somewhat pointed- 
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UeuQTcd m a ftnight lioe, rt coven « length of 4-15 m, &nd the 
indth of the thread U O-l-O-S The nnmber of coik eilrilnted may 
Tiry greatly and may be aa few as 5 or C or as many as SO or more 

When examined in fresh lyphQitlo matenal the organism is teen 
to be very actively motile and tnorements of rotation roand the long 
axis, flexion in its length, and altematuig advance sod re tr o gr e ss ion 
take place rapidly The acrew shape U maintamed throngho^ these 
movements. 

The sptronema u dlfBcalt to stain by the ordinary methods em 
ployed for bacteria, bnt stains quite readily by Romanowikv a, br 
Ijnshman s, or by Qiemsa s method (p. 43) after the basne or the 
film of fresh material has been fixed m absointe alcohol 


In fresh syphlhtio nuterial the organism is readily demonstrated 
by BnrTTs indiaiHink method. 8ome of the suspected mstter is emol 
sified ni a httle water and a minote quantity u taken np with a fine 
drawing-pen, which is then dipped into a senes of tiny drops of indian 
ink npon a slide one after tDOther as if making diliitions. The drops 
are allowed to dry and etamrafd without eorer ^asa with the od- 
unmemon lens. The spezooema stands oot brilliantly white upon 
the grey*hlack backgrotmd- 

In eases of rispecied syphilis m which the attempt to diseoTer 
typical tpeoDemas In the lesions p rove s mtsoceesainl, the 
may be obtained by employing the Wasseanatm or Dreyq Ward 
fyphflis reaction (pp, 53, 65) 

Docray's b«Mlllas (bacUlaa of soft aore). — Thi« organism 
was deeoEibed by Ihicrey in 1889 as oeenmng constantly m ulcus 
moQe, and he showed that by a aexus of moculstaons of the ikm — 
the first of which was made from the pus of a soft sore, the second 
fran the lesion caused by the first inocnlation, and so on~he eoold 
■acceed m obtaining a pure cultoie of the orgamsm m a sore having 
the typacal appearsnees of an ulcus moOe. 

Ihicrey's results were shortly afterwards confirmed by Erefting, 
who found ths badBas in a eenea of 13 cases of soft chancre, as w^ 
u by a number of later obserrera. Krefting also ahowed that the 
^•cilhii may be present m pure culture In the buboes which frequently 
accompany the conditioiL 


Ths orgamsm has not been found m any other ulcerative condition 
of the ildn, and no other orgamsm has be«n found with constancy 
in Irabocs asodated with soft chancre. Ducrey’s badllas is therefore 
gtirtiJIy accepted at the pi Ca ent time aa the probable specifle causal 
*Sait of thn affection. 


It a a short, rod-ahaped organiim, very ■fm^T m appearanoe 
to the BoctHtu pettu measuring about 1 5 p long, and 0-6 1* wide. 
It ts not motile, and no It does not form spores. 
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cawM all of thwo procedura Bhodd to adopted with bacterial remedie*. 
Oral and rectal admuiiatration of eeminfl and vaccmeB have both 
been advocated from time to bme, but although aome value haa been 
claimed for these, methods they are probably useless so far as fpedfio 
results are concerned. At tho some time, it is only fair to pomt out 
that the immxmity towards the typhoid badUos aogmred, for example, 
by the soldier in India is an instance of the efficacy of an nnsensitiied 
vaccine nnwittmgly admuusierod by the month. Serums should be 
injected subcutaneously intramosonlarly mtravcnonsly or intra 
spmally according to the seventy or other circumstances of the 
mdividoal case Taccinea should be injected subcutaneously 

The ayringe — The serum syrmyc should be of a capacity of not 
less than 10 o o and should be of tho all glass vanety as this can 
be readily and effectually stcnlised (Fig 2) The needle should ho 
somewhat longer than that of a common hypodermic syringe D or 
0 cm, is on adequate length The boro of the needle need not be 



Fig 2. — An-gUo serum syringe readily sterilised by 
bollinf after separation of the component parts. 

large, as the serum is perfectly flmd and will pan readily through 
any hollow needle, and it is an advantage rather than otherwise to 
give iho injection slowly 

The component parti of the synege — the barrel, puton, lKlXll^ 
and needle — should bo separated and boiled just before use, to ensure 
stenbty After fitting up the ^ngo must be allowed to cool 
before the serum is drawn into It to avoid any coagulation of 
the albumin. Immcdiatelv after uso the needle should be disconnected, 
the lynngo dismantled and its component ports thoroughly washed 
throng with cold water before again being stenhicd. 

The rccciHc lyrrsye should also bo all glass of 1 ac. capacity 
graduated m tenths or twendeths of a cubic centimetre, and provided 
with a short fine needle if provided with a edoured piston — e.g, blue or 
brown glass — the recogmtioD of tho quantity of fluid in the synnge 
IS fscDitated. It should be sternized for use in the same way as the 
scrum syringe. 
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1 Subcutaneou* Injection Stie , — Premniiig that the aermn 
or vaccme ihcmld be mtrodnced into loose, faboutoneoai tuaae, the 
exact spot Kleoted ii of bttle napartAoce ao far as the olUmate result 
u couceomed, althoofib. the ndoe of tha abdomen, tomda the lorn 
or MAT the groin, and the back, between the ihouldeiB, and in females 
the loose tusne at the base of the mamma, are fsTonnte spots. Certain 
oonsderatlont, bowerer indnenoe our ohaoe. In the hrst place, a 
small lump is freqoentljr noted at the seat of inoculatian, which 
persists for a day or two or perhaps longer often associated with 
some tendemeM, hence a looabty ahoold be aeleoted wbioh is subject 
to little morement, and u not piesscid upon bj the patient s olotUng 
or during work or deep, or subjected to fdctiom Therefore, in the 
InaI^ pa^ subjected to the pu ss me of braces, and in the female, 
of coast bones or koes, ihoold be STodded. If a second injection is 
required it may be giren at & point ooiTesponding with the first, but 
at the opposite dde of the body if a senes cd doses 0 necessary rows 
of punctures may be made m finca up the two tides of the body 
In both sexa the foreaiia, where the Bubontanecnu tome Is small 
in amount and oonstant faction is erpenenoed between the ddn and 
the muaole beneath is a partmolarly bad locality for the injection of 
TsocuiflB, although its ready aecesdbility rendeis ft extremely tempting 
far this purpose. 

Pnparalun —Wash the selected nte thoroughly with ether soap 
on a {deoe of Unt, pour ether on to the area to wash away the aoep, 
and finally oorer with a pteee of stenle hnt saturated with ether the 
■pot it is proposed to punc Uir e. 

Injection . — Rnch up s fold of the prepared tVin between the thumb 
and forefingei of the left hand, with a quick mer v e m ent pats the needle 
throu^ the akin mto the subcutaneous tune, and inject the fluid 
slowly When the dose has been administered, withdraw the needle, 
and if the Tohnoe of fluid that has been injected is large, seal the 
puncture with a layer of collodion or a »pn«11 diao of adhenre plaster 
In infanta the pn»1l nse of the parts most be borne m mrriri, sod 
the needle msertad earefnlly and not too deeply 

S. Intravenous. — ^The rem usually obosen u either the nwdi>n 
basiho or mirdian, eephahe at the bend of the elbow sometunei one 
U dnTen by arcumstancei to select a superficial vem of the forearm 
or hand, or else of the leg The prepsratxn of the patient is generally 
quite a simple matter e^wmaDy when one u able to attack a rein at 
the bend of the elbow for in this aituation the ikm u delloete hairlen, 
and essOy cleanaed. The patient abould be lying m bed or reclnung 
on a 000 ^ The arm, bared to the ahcnilder should rest on a citan 
towel on the bed by the patient a side, or better ftill, drawn out at 
right angles to the body and the alon thoroughly washed with soap 
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and water Then the ekm over the •elected rein i» ftcrubbed wrtli 
ether more ether la poured cm and allowed to evaporate, and finalJj 
the Bte for operation u covered with a piece of hnt iatanted with 
ether If aome other vein, poeaibly oovored by harry wt-m jg ohoeen, 
the part must be washed up with ether eoap carefully ehavcd, the 
®tin torubbed with lyaol and then the lyaol thoroughly washed 
off with large volomca of ether the elmi being finally oovored with a 
pad saturated with ether Now a toumiquet or a bondage is apphed 
tightly round the upper arm, to retard the venous return (but not so 
tightly as to interfere with the artena! flow) and so oouse the vem 
to become distended and promment. 

Next open the phial oontaimng the antisemm and fill the previously 
flterilixod all glass synnga with senun. The ether pad is now removed 
from the patient s arm, and after waiting for a few moment* to allow 
the last trace of ether to evaporate, the point of the needle u plunged 
through the alan by the aide of the vein, then its dnwbon u slightly 
altered and it is pushed on so that rt enters the vem obliquely The 
blood m the vein, being xmdar preasure owing to the application of 
the bandage above, entera the syringe, and the moment it appears 
m the barrel of the eynnge the touzmqnet is removed from the arm 
and the serum alowly and steadily mjected mto the von The patient s 
blooi bemg heavier than the serum, rinla down into the barrel of 
the syringe immediately beyond the poixle, and practically the whole 
of the setum contained in the aynnge can be delivered mto the vein 
without retuming the blood wluoh first appeared m the baireL 

fi. Intraepinal —Two stenie eynnges are required, each of which 
win fit on to the same needle, wbch should be of stout ngid steel, 
6-7 cm. long for children, and 9 cm. for adult*. One syiinge should 
be filled with scrum and covered with an inrerted gisas dish to prevent 
oontamination. The other syringe, with the needle attached is used 
for the actual lumbar puncture. 

Arrange tie patent in bed in the semi prone pioeitjon, on whkh 
ever ode is more convenient to the oi>or*tar Raise the head slightly 
on a pniow Bend the knees and flex the thighs on the abdomen so 
that the vertebral column is well arclwd, and bold the patent firmly 
in thu pomton. The site of operation for lumbar jmneture u a 10-cm. 

(4 inches) circle of the skm of the back, having its centre over the 
spinous process of the fourth lumbar vertebra. This central pomt 
can be identified by the simple method of counting the vertetme down- 
wards, or by the help of a line joining the highest potnts of the fliac 
creets— wbch crosses the fourth lumbar \-ertebra. Adjust eitber the 
bed or the light so that the field of operoton u well lighted. Tie 
skin over the ore* already indKated b prepared as was the bend of 
the elbow for the intravenous mjection. The needle b introduced 
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into iiitenp4co bctwnen tlia tUid fourth lumber vsrtabrtB 
tnd pu»hed on between the l«Tnin» mto the iptnel canel, end tt leert 
10 ojx of fluid coflected in the eymigo. Ae * genaril rule, rather 
mare fluid ihould be remored then jt u intended to repleoe by 
eerum. Indeed, when intncpmel preeettre if much moreued 
it frequently hnppeiij that the bulk of fluid withdrawn if much 
m exoetf of the volume of fer nm it would be safe to introduce into 
the fpinftl f Ti«1 The syringe u now detached from the needle and 
put on one aide, whfle lyringe full of •emm is adjusted to the 
needle almdy ta «Uu and the serum slowly injected. 

ANTITOXIO SKRDMB 

dphtherlfu — Antidiphthena serum is stand STdisad cxpezimen 
tsJly according to the nnmber of nmta of antitoxin ormtained m each 
euloo centimetre of the the unit of anUtoxm being that smallest 

qoanbty which, when mixed with 100 lethal doses of diphtheria toxin 
and mjeoted into a gumea ptg, will prevent the appesranoe of any 
toxic symptomt a eomhmatKm oooumng m the animal a tusues 
between the tozm and aafatorm in sonh a way that the pocaonous 
efleoU of the fonDor axe oompfetely neutnliaed. The tame phene- 
mencm obtains in the b^y but as Tt is impoMohle to eetunate 

the amount of triTm that has already gained aooesi to the taisiws in the 
patient mfeeted naturally it follows tW one mtort be prepared to use 
a large exoera of antitoxin m order to neatnJiis not only the poaon 
already formed, but also that vhioh u m process of formatioii by the 
flniig diphthena haraTH remainmg in the throat fer the effect of the 
serum bemg antitone only it does not act direotly mjunouily upon 
the mfxrtmg organisms. Aooordmg to the authors of the prerKmi 
artlele in using antit o x i n ss a propbyiaotio agent in diphtheria, 
from S 000 to 4,000 units should be admnustered m a single dose 
while, as a tbetape uti c doss, in severe eases aeveial tunes thu 
amount may have to be given, anH the repeated at frequent 
intervals until deflnite improvement begins to take place. 1 agree 
with them that there is stiQ a tendency aa m the caae of tetanoa 
antitoxin, to administer the remedy in insufficient amounts, to 
far aa ooneema its therapeutio nse, but aa a jwophyiaotio agent it 
win generally be found, in my opimon, that 600 or 1 000 units need 
rarely be exceeded. 

Tetanoa. — Tetanus antitoxin may be used either prophylachc- 
ally or therapeutically In the former case, prev enti Te in«^tionj 
should always be vitd m asses of enuhed snd lacerated wounds 
into which garden soil or road dost been earned at the 
time of mjury Its therapeutic use is sufficiently discussed in the 
srdcle on Tetanus (page 930f and it need only be added 
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that the remedy cannot be aaid to have had a proper trial in 
a oaae of tetanus nnleae it haa been adminietered promptly repeatedly 
and freely m large doaee, by all the available routes, vix. intra^nnally 
mtravenonaly infeamnacnliuly and enbcutanecuily os well aa locally 
To aay that doses of 100 or 200 nnits of antitoiin ihonld bo repeated 
aa often aa the case allowB, nntal some definite result haa been obtamed, 
might appear to suggest hettao treatment, but it moat alwmyi be 
remambered that the mortality of aonte tetanns is in any case er 
tremely hi g h and in many statutica reaches oven 80 par cenL more- 
over clinical symptoma of the disease do not become manifest until 
the infection haa attained senona proportions. 

AimBAOTEHliX SERUUB 

Btreptoooooia Infeotfona. — ^In surgica] infections due to 
the Strepiocoeotu pyoffenes, espeaalfy those of the aeptaoemio type, 
treatment with antistreptocoomo serum possesus considerable valne 
especially if the serum employed is pofyvaltnl that la to say aerum 
obtained from an animaJ immimiied by the infection of a large num- 
ber of strains of streptocoeo derived from vasons souites and typee 
of infection. Streptococci denved from different sonrces vary widely 
in their behaviour towards an muDune aerum prepared from one par 
tieolar strain, although, so far as concerns ^tnral oharaatea, the 
i tre p tococq themselves may be identical Hence the use of a poly 
Talent serum affords the hope that it may contain speofio antib^et 
for a strain that is snfficiendy closely a&jed to that which is infecting 
the patient. The best results are obtcmed by injecting largo doses 
at once 20-30 c,o. either rntravenously or half intravencmaly and the 
remainder subcutsnconaly In favourable cases the temperature will 
undergo a marhed fall in 6-13 hours, and a further dose of 10 ta ad 
ministered 36-48 hours after the first may be all that is needed, hot 
any subsequent conaderaUe rises of temperature indicate the neces- 
sity for the injection of more serom. If the first injection fails to 
lower the temperature appreciably within 21 hours, a supply of serum 
p ie p a r ed a different jf™ o/ manvfijdvrm ahoold be procured and 
injected (Qiaitl) and n the event of its faHore to infinence the course 
of the infection other brands of serum may be tned in turn, if the 
opportumty still exists. Dot by the time the third dose of serum is 
due the particular strain of streptococcal responsible for the infec- 
tion will or should be availablo in pure cultivation, in which case 
it is preferable to select the serum to bo used for the treatment of 
tie patient by testmg all the procurable brands of aerum against 
the patients own streptococcus and employing the one tiit has the 
Ligliest ontibody (immune hodv spjdutinm, etc ) content At thM 
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tttge, too tnatmfiiit vitk to •otogenous viccme msy b« eobstitated 
for or comHued with the serum trmtment. 

Anotliec plsu wiuob Iiu ooceaoiisIlT’ glren excelleot reealts in 
the writer • hsnd i co imstt m tbe Immunmtion ol • Immsn donor 
with • vmcaaiui o( the streptoQoocus bolatod Irom the petient. In the 
be*lthy subject entibody formation proooodi fanJy rapidly »nd •fter • 
few injections, extending orer perhaps 10 d*yi or • fortnight, immune 
body can be demoDstrated in the serum in fair (puntity and at this 
stage either whole-blood tranafosion can be earned ont or the donor 


ffiiiiiiliiiiliiiiiiiliiliiiiilll 



iiniiinniwiiniiiiiiiiiiHi 

li'fliiaiiiiiiiiiiiiiiHnnnl 
iiniinHnniiiiiinnari, 
uiniinniHniitiiiiinniini 

iiiaiSKSssisiSKKfriir 

iUHHBHHHi m minnHnl 


Chart L — Ulurtiatln^ ths efScacj of a second brand of anti 
streptocoede serum after failure of the first. 


can be bled, the serum separated and Injected Into the patient. Un- 
fortunately the courae of a streptococao infectum as a rule is too 
rapid to allow the time necesaatj for the Immunuation of the donor 
Anthrax. — The antisemnu prepared by Belaro and by llendex 
hare been found to poiseM T«ty great thetapeutio powers, and In 
Italy m nnopeiated coses treated with serum the mortality has been 
reduced from 24 per oant. to 6 per cent, in the humsp subject. Berum 
may therefore bo used as an altematm to operative procedures 
although unlen the serum is ready to >i«nd wheu the case a first seen 
▼•ry few surgeous would care to run the nski inseparable from delay 
The dose of serum a 20-40 asd should be injected mtravenoasly 
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or half intravenonaly and th® remiudfii ■ubcutaneoTiily into th® 
Yrom the cnratrve pcant of view on® doee u niually fuffiaent. 

VACCINE TREATMENT 

Bacterial iraooliiei and their preparatlon^Tlie 
vacom© need m any givm oaae may be one of two kmda— eitber 
antogenoni that a to say prepared from the aotoal orginiiin 
isolated from the patrect or “ stook, that a, prepared from a culti- 
vabon of th® tame speoMe of bootornim already aod ftared 

in the labaratory 

Either type of vaccine may be ** aensitiaed — that if to aay 
combmed with ita own apemfio unman® body n that th® nuxture 
only needs th© addition of oomplomezit to ensore its rapid dumtegra 
tion, and this ii already present m the body of the mdindaal to be 
inoculated, Finally a •enaitiied vaoane may be prepared with the 
mioro-organmai m the Irving state or kiDed by heat 

Vaoane® detozioeted by a prdumnaiy di^jstion with alkalis and 
acids have been reootnmeitdod by vancma obecrvera Their mode 
of achon, however appears to be wmnfcr to that of solobons of pep* 
ton®, and probably come® onder the heading of proton aTw-k, 
nnoe experiments open animals in my labaratory and the investiga 
bon of serum from pabents in the vaodn® depertmest enggert that 
fpnrtjCc antibodies are not formed as the reenlt of theor use. In this 
resp^ they are, in my opimon, urfenor to the vanems type® of vaocmes 
already raferred to 

Detoxication in the sense that the power of tQxm'fonnation has 
been dimmiahed or abohahed by prolonged laborotory culture nnder 
carefully adjusted conditions has only been attained in a few beo- 
tena — notably B anlJtracu the attennated culture (Pasteur) of which 
him proved of great value m veterinary work, and B tvbfrcidotu of 
winch a badllary emulsion (Raw) is likely to prove equally valuable 
in hciman therapy So far as aaf^^onotis racaaet are coDcereeii 
how e v er this of detoxicated vtoane is st present outsde the 
range of practical therapy 

A stock vaccine may be prepared from one strain or typo 
of mlcTO-organisiD, or by first mixing together a number of cultiva 
tiOQs representing many strains of the tame species in the latter 
the vaccine u speien of as a polyvalent ” or multivalent 
stock TBCone, For prophylactic use a stod: vaeane must neces 
laiily bo employed. For therapeutio adminktration esch variety of 
vaeane has its own sphere of osefaloeaf, but, speaJdng generally s 
polyvalent stock vaeane is mferior m value to an autogenoos vaccine 
and a stock vaceme prepared from a smgle stiain ts still le« vahubJo 
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than one prepared by mixing aeveral ftrams. Oocaaiotudly it happen* 
that althoogh the diagnos* ha* been aocnintely made, it n fonnd 
to bo impoacble to i*olato the aotoal mioctmg microbo fai the jntrt 
cultore neceaiaiy foi the preparatioii oi an antogenon* TBoome, in 
vhloh caie the n»e of a polyraieDt atoek vaeiomn it mdieateiL Or 
owing to the admixture of the mf/irtwig oigamim with other and 
adTwtition* bcctena, thoa may bo oonuderablo delay m eoparating 
ont the reeponaiblo microbo hen, agam, one may bo ©ompeDod to 
employ a atoek vaotano to tide orar the interval before the antogencai* 
vaocme la oompleted. 

Iso matter what vanoty of vaooino a employed, the method of 
proparatian b the aame, Tho reqnmd organ am, freahly laolated 
from the human anbjoct, or rooeotly paaeed tfarongh the body of a 
laboratory anymtl b ooltivatod npoo a emtable modmm — ntoaSy 
agar or blood-agar — under tttoh eonditaona of tima tempera tore, ete. 
at experience ehow* will give the laigeat number of hving vnile 
mdividiiala. The roBuluag baoteoal growth » aciaped from the 
aurface of the medmm and emnkiAed in a test tube with a 01 per 
cent. Bolotton of aodmm ohlonde aome glaae bead* are added, and 
the *TnnWinn tboTOTighly agitated m an eketnoal or other form of 
meehanical ihaks m order to eeeore a perfectly homogcceous an* 
peoficn. The number of bacteaa piee tn t m a umt rohnne of the 
amnWm U then ajcettaliKd. Thi* can be done by mean* of one or 
other of the reeognixed methoda, aneb a* plate-^tnre connte, 
deamal ddiitioiie, Tboma Zeaas or other countutg-chamber eom- 
panaon with a ftandard emulsion or with normal blood or a* ao 
many of the pathogenetio bactena have been weighed and the weights 
recorded for reference, by drying and weighing. The oae of opaoity 
method*, m which the personal eqnabon bulka much too largelv fa 
not advised. The moat generaDy convemeat method is undoubtedly 
Wnght a, which eonalst* In miring equal guantitlea of the emuhoon 
and the hlood from a normal subjeot spreading the mixture in 
a thin film OB a slide, ctafmng with Leiahman s or Jenner't stain, 
and, with the hdp of the nncroacope, estimating the ratio emating 
between the red oella and the bacteda in the preparatkm. Now 
assuming 5 000 milhons of red ceOs per enbw centimetre as a constant 
for normal blood, the number of germs per cubic oentunetxe of emulsion 
IS easily calculated. 

The emoliKn u next stexOued by exposure in a water bath for 
cme hour to that temperataro (usually b et ween 0 and CO® 0 ) 
which IS known to destroy the baetenom ccaKemed m that time with 
the least poanble aheiatKn m the eotiititutioQ of its protoplasm, and 
the iterihty of this “killed culture** fa controlled by attempt* to 
sub-cnltiTBte portwn* of rt m or upon other 
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Sffjwtfuoitoji, if desired is effected at tJiiH stage (or m acme 
pnor to atarihiatioii, according to whether a dead or a Irving tensi 
tued vaccine la bong made) by nimng the bactena with the eenun 
containing the’r appropnate antibody and aUowing the nuitme to 
atand m the oold for 12 hotua. All tiaoei of senmi are then removed 
from the bodice of the bactena by cncceanve wiahinga in normal 
■ahne adabom 

The next step u to dDnte the emulsion with some week non 
nntatmg, antueptio aolution* (mth a view to preventing sobeequent 
contamination) eo that each cnbio oeotunetre shall oontain a standard 
number of germs — e,g 1 000 mflhnn* or 100 milhfirYJi — u from snoh an 
emulsion vanoua doaee of the vaooma containing itmaller nombers of 
baotena can readfly be measured for injection mto tbe patient. Finally 
the vaccJne ii either preserved for use m bull m rubber-capped bottle 
from which the neoessary dose can be takec u required or separsie 
doses are measured out and each put up m a wmiJ] glass ampoule, 
the neok of which is sahsequently sealed in the blow pipe flame. 
The former Is more convenient when a Urge quantity of st^ Tmanno 
11 needed for immediate use, aa m piophTlactio wc^ but the latter 
is preferable when the vaccine u required for the treatmeot of the 
indmdatl patient over a period of weeks or longer 

The above method u modifled aomewhat in the case of viccinei 
prepared from the tubercle baoQlua. In tbe first place the alow 
growth of this orgamem neoeasitateB tbe use of oultorea which hare 
been meubated flu several weeks. One form of raceme, known si 
bacillary emulsioci (B.E ) a prepared by icrapmg the growth of the 
tubercle baaHua from the culture medium, diymg the mass tn roevo 
and then tnturating in a mortar and emulsiiying the powder in a 60- 
peTMjent. aqueous solobon of gfycemia. Aitar allowing tho heavy 
particles to deposit, the supernatant opalescent fluid is pipetted off 
and standardixed by dilution to oontain the equivalent of 5 mg of 
dried tubercle bacilli per oubio centimetre. Another tnberde vac 
cine, known aa Koch s New Tuberculin (or T.B.) is prepared by fiitt 
washing the dned and powdered tubercle bacilli with distilled water 
and then centnfngalmng The supernatant opalescent flmd is re- 
moved and the reedne, now freed from aolahle toilna, dned, and the 
process of extracting by tnturating with 20-per-cent, f^ycerine tola 
tion (Iq *he proportion of 10 mg of dned powder to 1 aa of glycenne 
solution) U then repeated several time*, the fluid used each time 
being preserved and the whole finaDy mixed together The dosage of 
tubercle vacones a usually calculated m fractions of 1 mg. of the 
dned tubercle bacilli. 

1 TboM tn goi*«I uw tia p4encl per wot., Jjtol 0^5 per reot, *ad 
trlkmd 0^ p* cent 
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Active Immonixatlon by vaccines. — hypotbesb upon 
iduch TtcdiM treatment vm onguullj based ufcme* that certain 
Bobatancet — opoonutB — exiftnig in the blood-senmi have the poorr 
oi to tenfihmng boctena that cntnoce to the tusocf os to render 
them readflj ingwted and dertroyed by the phagocytes, and it n to 
the pretence of these enbetaneei that tlie nattnvl reaataoce of the 
indindool u dne. If the number of boctena invading the tUmea b 
■mail and the avoilaHe amount of opoomn adequate no fnfectwn — 
in the elmkol eenoe of the term — rec^U. If, howerer the avollalde 
opeonin is inadequate to aQ the bacteria and oome escape 

destruetioQ by the phagocytes, mfechon lakes place Tbe stimnlui 
prondod by the action of the iwivin g boctena ihcmld provoke tbe 
formation o! speciho opoomn adequate in omonnt to eniure the destmc 
tlon of the boctena, and so terminate the infection foilnre m this 
directum is followed by the rapid mnltip&cation of the germs, and 
the resulting train of HinWI symptoms, which provide the oppor 



Flf. Z - — ^Tbe optooic cjde. 


tmdty and neoeonty fbr Vsccme treatment. In oil probabHlty thio 
hypothesis takes cognixonco of one only of many loctorv conoemed, 
and that perhaps a quite Longniflcont ooe, bat, because of the ease 
with which this porUculoc fsctor con be identified and observed 
throughout the coarse of sn infection, the hypothesis Is a practKal 
and convenient one to wock with, as wifl be seen if we trace tbe effect 
of on Injection of vaccine npon tbe opsonin content of the patient ■ 
serum. 

The unmedute result of tbe Introdnction of s dose of vaccine into 
tbs tissiKS of a patient is s fsD in tbe amount of opsonm present m 
the serum, owmg presomsUy to the bnkmg up of tome of the svaH 
sUe opsonm to the bodies of the boctena introduced. This is termed 
the “ negstivo phase," and ocenptes a penod lasting from a few boon 
to a week or 10 days or in exceptional coses a fortnight or mote. 
Its doratioQ is increased by a larger dose, and reduced, or even 
ebmmsted altogether by a sitaller dose. Duong tliU penod, although 
no opprecuble nse of temperature ocema which con be directiy attri- 
buted to the injection of the voceme funlew on * i rfi wj t^ dose ti«f 
been odmmisteted) the pstieiit sometimea compioms of not feelmg 
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▼ell, and any local leeum that may bo p i ox n t la objectively ▼oae 

the diaohargo from a nnua mcreaaeo m amount m a cyBbtu thero 
II an increase in frequency of miotimtion, and more pus is present in 
tbo o nn e m funmculoets a freih crop of boQs may appear and so on 
As a result of the stunulua provided by the vaoome, freth aup- 
pUes of opsonm are elaborated and daohargtd mto the serum, and 
the negative phase is sucoeeded by a poaitivo phase, dnnng which the 
opsonin mdai rise* slo^riy or rapidly to a TnaTTmnTn, a subjoctive 
sense of well bemg os eipenoioed, pyrena dimmisheo, often rapidly 
and cUnically tbo improvemeitt la marked. After leaohmg 
maximum the index frequently osaSiatas slightly for a day or two 
and then comes to rest, and a oon 
dttion of oquQIbnum u established, 
in which the index is mam tamed 
at a higher level than it ooeupied 
beforo the mjeotum, although oven 
now not neeeasaaly at or above 
the normal. This state of eqmh- 
facuffi after a penod varying with 
difierent indindoals, with the use 
of the doee, etc declmee either 
gradually or rapidly untQ it has faUen to, or below its osginal position 
A repetition of the dose d vaccine now causes a repetition m them 
entirety of the phenomena already detailed. This opsowo cycle la 
graphicallT represented by the curve in Fig 3 If however s second 
dose of vaccine is admimstered during the negstive phase Induced 
by the first injection, a cumalativo action is noted, and a aecond 
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Pig 4. — Opsodc Index, thowlag 
rapid fsJt. 



Flg 6. — Opaoolc Index, ahowlng 
less marked negative phase. 



Fig 6. — Opsonic Index, ihowing 
cumulation of positive phases. 


negative phase is superposed on the first the opsomo index will then 
rapidly foil perhapa with aenoui resulta to the patient (Fig. 4) On 
the other hand, a tecood dose Injected at the highest point of the 
positive phase will not in most initanccs giro n*e to cumulation of 
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po9ibT« pbftKt. nnii£^ luoli « p rooe dure mardy renltt m • ahortei 
or Im muked negatrvQ phata (Fig. 6) bnt in aome mfeotioni, Uu»w 
dae to Uie goooeocoos and the BoetUus eoli that lugUy denialile end 
can be obtamed (Fig Fiasticallj it a ioond that good climcal 
renlta an obtained ii the mdex owaPatia about the pnrmal level, 
provided that the grea t er part of the o ur re lepreaentmg the move' 
menti of the mdex a above normal (iig 7) Cc^qnentlj to obtain 
the best nanlta bj the aid of vacones, snbeeqnent doses should be 
injected towards the end of the peood of eqmGbmim. Endeavour 
should be made so to adjust tbe dose as to obtam the shortest negative 



Fl^ ” — Opeadc ladeE, showtnf oscfl Fig & — Opaodc lodes, show 

laUm aboot normal leraL Log Immediate appearance ci 

pc afti TC phase. 


phase compatible with the prod u ction ol a po a i trve phaee Issting for 
fire to aeren or more days. 

In many aerate mfeebona, however it b of gr ea ter importance to 
redaee 01 efimmate the negative phase which follows the mjeetums 
than to lengthen the poartive phase, and m such cases a dose most be 
go mmute that the positive phase appean almost name* 
diately atvl ontst be repeated befbrs the tranileDt poatm phaae has 
deefined, sometimes wit^ twelve hours (Fig. 8). 

General oondderatlona. — PraetMally every case of hae- 
tenal mfeetion presents pointa of peenhaiity and, although It b 
nnpossibls to lay down any hard-and-Iaat rale for treatment by vao- 
emes, a few geDeral conaderatioiis am be stated as the resolt of 
expenenoe aecnmnlated by many wo iLeis during the last few years. 

1 It b absohttaly essential that the diagnosis shonld be accurate, 
and that full and eomjdete infonnatkm ahonld be available as to the 
exact organism responsible for the Infection. 

3 Tbe estimation of the antibodr content of the serum 11 not 
absolutely essential to the suecesdul condnet of tr ea tm ent, carefol 
attention to the general pTInWl fatnrts of the case being In most 
instances lufflaent guide for the adminbtratiem of vaccine In the acuter 
forms of bacterial Idectwn. In the subacute and chronic types the 
w fjgbing machine wiD be found a uaeful adjunct to oboervalioa. 

3. The reactions directly eonseqtmnt upon injections of vaccins 
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ffity b« gr craped onder tiie hefiduigi of locals focal, aixl geDcriL Local 
reactian ii almoet always the role when mjeotione are made into the 
arm or leg— eliewhcre it should be oonspioTiOTiB by iti absence if 
it does occur it ahoold be rredgnifloanC and transfent, hmited to alight 
av filling and erythema at the teat of the mooolation with tenderness 
on preaaure, all pasneg o2 within twenty four honra. More reaction, 
than this rafsea a anspioion of lack of aHTI, neglect of antiseptlo pre- 
cautions, or contamination of the vaccine Local raahes, donnatitis, 
and eosema am usually due to the action of the antiseptio em 
ployed for cleansing b^ore inocnlation upon a aenative itnn. In 
exceptional cue s, as for example where large doses of tubercle baal 
lary emulsion are employed for ohromo cases, local necroaij some- 
times occurs, foUowod by softening, and oltunately by the eTaouation 
of a sterile gromoas flmi iocal reaction affords the moat latisfac 
toTj guide to dosage and mtcml, and the objective argrut that aocom 
pany the negative phase have already been referred to in that con 
nenon (p 122) Thu exacerbation of the mam feature of the infcc 
tion usoally beoomo* apparent m ff-12 hours after the administration 
of an appropnite dose of vaocme a revemon to the antecedent state 
oooim in about 24 houa then distinot improvement macHests itself 
in 36-48 houEi. 

Oentral coos Utu tioaal reactfon In its moat marked farm ehoold be 
Emited to malaise, beadaohe, langnor or drowsiness, of a very ahght 
and transleirt oharaotar passing oS within 34-46 hours. Pyrexia, 
when directly attobutable to the vaooine and not a mere coinadenee, 
lodiostet too large a doee. Under thia heading must be mentioDed 
the urticans which aometimeB appears dnnng the treatment of in 
teatinal infectioni hr raccinea pr^)ered from intestinal itreptococm 
or some members of the 3 call group 

4 "When undertaking vaoctne treatment without the aasutince of 
the aenun estimatioDa, it is essential to employ small initial doses, in 
order to avoid the nsk of a negative phase eioesaire In amount or 
doTstion, Then, too the age, weight and general condition of the 
patient must to a certain extent be taken into conaideration. Speak 
ing generally an emsmated infant would reoeivo a very maeh tmal/er 
dose than a well-developed and apparently ngoroot adult ^Ith 
aente and generalixed fatfeotiaai ^e imtial dose should be very 
amall mdeed perhaps not more than one milhcai boctena but in sub- 
acute infections it mav well be ten times as large and In chronie 
conditiona a hundred times aa large. Again so long as improve- 
ment is nuuntamed with any given dose ft may be stated in general 
tenna that there is no object m increasmg t^t dose, Wth most 
racemes however it will be found that after a time any given dose 
b mcapable of provokiDg a response equal to that at first obtained 
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uTii^ tben it u Decemiy to ioer««M tlie doM bot toth tubeicolm it 
ma y be gnne cma ry to alter tbo doeo from Uut onginally detonmnod 
thionf;bout tbe vbolo eoaru of traatmeat. 

C It flurald b« remembftTod that a doM laScientl/ large to pro- 
Tolce rourlced conshtnttonal distutba&ce aod pyrexia osnally goea hand 
m Kawd Tnth a negative phaw of conaiderable extent, and ahonld be 
an mdieation for matmg the «m«nmg doaa very nmoh smaller (n cue. 

6 Surgical treatment, oarefnlly condofited, ahonld aeootnpany the 
▼acemo treatment thronghoat. That, whenever poarible an infected 
area abonld be immobdiied, an infective foeoa removed, and ao 00 

With tbeae few general ooastderabonc we may pace at onae to tome 
■lightly foBer detaila for tbe treatment by vaocmea of infeobonc by 
the vanooa mjero-organitmc whieh more eommonly come under the 
eognuance of the anrgeon, arranged under the beadmgc of tbe 
in&ctmg organom. 

Staphylooooooa pyoganns aiu*eTia, albui, &sd oltreoB. 
>-01 the mfeotuna doe to either of theae organiamt, tnppnxation 
a ttcoally tbe main manifeetation of the pathogenetw actinty 
of tbe cooei but tbe lecioiu that the nrgeoo may denie to treat 
by vaecmec mchida not only poatnlar acne furmusokaa, boQa and 
aba c e aec , trat alao the mnre diSoM mppomtioQ of octeo^myehta, and 
ttaphyloccixio aeptiennua. In atbar of theae leauHis, the albui 
eitrvt^ os aoreni ctaphylocooeoa may bo preant akne or in com 
binatioci tbe neeemty for aceonate diagn^wa therefora a obnooi, 
for 0 0 0 ti ny to come leoocrded opinuma, a vaccine of one of thaae 
•taphylococm b inadeqnate for the treatment of an infection doa to 
either of the othera. 

Polyvalent ctoeh Tacmnea of the B oureia appear to be fairly 
edecUre m looalixed inleetiofia, bat are of bttle vahie when the 
infeedon has become generalUed Stock vaccuuw of the B efhv« are 
of conadecahly leaa valaei, and wheoever it U poaaible to amd Hfnng 
•o ihonld not be allowed to replace aologencraa raceiiwa. hegject 
of thia point haa no doubt led to many of tba faihues In the treatment 
of pnctnlar aene — an infection freqnently doe to the 8 albiu — ctock 
vaccinea of the 8 athaa or even of the S avmu having been used 
m place of an antogenooi raecuM. 

For the preparation of antogenona ctaphylococdo Ttctnnea the 
orgtniam ahonld be grown upon imtnent agar (pH — 7) for SI honn, 
at a temperatnre of 37 0 Emolnon ahoold ^ killed br expoanre 
in the water bath to a temperature of 60* 0. for one hour 

The lue of doee amally employed vanea with tbe aeventy of the 
mleeUon. A atapbyloooccn aepUcemia would not at any rate m tbe 
early atagea, ree^e a larger doae than 10 to S3 milbona, whQe the 
nbaente and chronio anppitratiom dne to these or gamsma will nruBy 
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othftT chrome mflammatOTy ttatea, bat ox« froqnentiy more difficult 
to enre owuig to ennroiinieint wid loc»I conditioiii 

2 Chromo caaeSt 'wharo the gotwoocctu u the eole infecting 
organism have a better prognons from the point of view of treetment 
by vacQino than a mixed infeobon or one of etaphyloooocus only 

111 Ciromo gonoTTkan tciiA — 1 Ohronio gono' 

coocub infeotiona preaent olinieal features which themaelves afford 
valuable indicationi during the oomae of vaodne treatment. 

2 Whore the gonoooocoa alone U the infecting organism, routine 
mjections of from 1 million to 2 miihon cocci every three to five days 
are aafe and satisfactory a lapse of five to seven days after doses 
of C miUicms an mterval of eight to t® days after inoculation of 
10 miTIions. Larger doece than theee are seldom deeirahla. 

3 Treatment by small and gradually mcreasnig doeea at frequent 
mtervals ahould at all timee be observed the use of large doses is even 
more dangerous than m acute cases and may be follow^ by disastrous 
oonsequences. 

4. Is orchitis, small doses of vaccine qracUy relieve pain and 
cause a more rapid abutemcDi of symptoms fKan u obtained bv the 
usual Toutane treatment alone. 

fi In mtis the severe pain which is a marked and obstinate 
feature, is relieved m 48 houn after an injection, and disappears m 
from three to four days cure is much hastened. 

8. In arthntis the treatment is of considersUe value.'* 
Ulorooocoas oatar^h&ll&i — Under this term is inolodad a 
group of oloealy aUied eoooi most usually met with in catarrhal oon 
^tums of the mucous membrane of the nose and throat. Surgically 
if eeiarrialu m found eometunea as the sole reeponsible or ganism 
m pyocrhcEm alveolaiia, somotunea associated with either the Strep- 
tecoceuj pyogenes or the Zhpforoceus pTUvmonttr or with both Vao- 
omes of this organism sh^d always be autogenous The oocous 
should bo grown on nntneat agar at 37^ C for 24 houzi, and kflJed 
by eipooure to 07* C for one bomr Am the toraerty vanes consider 
ably with the diffaresit steams it is always well to eommenoo with 
email (O-ndlhoD) doses at Intervals of four or five days, giaduaDy raumg 
the doee to 50 or even 100 millions as the patient responds to the 
injeotiona. With the larger doses, intervals of eight to ten days are 
advisable. In the trwtment of pyorrhma, local treatment, i e. scaling, 
and dressing of the pockets round the teeth, should be carried on side 
by nde with vaccine treatment. As many patients show a very 
pronoTinced negative phase if the hypodermic Inoeulotion of the vaceme 
U administered within a short tune of the mechanical treatment of 
the mouth, an Injection ihouid not be given witbn a couple of days 
of local treatment 
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BaoUlas ooli oommanlB, — ■urgic*! coaditioas m wluob 
tlua org&nkm U met Tith lodode appendieitifl, pentomhs, cyilita 
pjefitu, eolitu, and ucbio-recbd tbacea, u well u other locaCied 
mppnratire processes. StocL Ttcdoea of B eoit sre pnottcsUj worth 
lem. In the prepwrstion of satogenotiA Twccines the ofguusm ehoold be 
grown on nutrient eger at 37* 0. for 21 honri, and kflled by eiposur* 
to 53 0 for one hour In acute eonditions due to B cofi 2} miUiona 
may be all that the patient can stand. Usually doses of 6 millions 
can be given at intemli of tom or five daya, proceeding to doses of 
10 mOhons at mterTuli of about a week. Finally doses of 50 millKms 
ean be given sometimes at weekly and sometimes at fortnightly mter 
vail, according to tbe ronstanoe of the patient, the clmieal symptoms 
m ooU mfectionB forming a very reliable guide. The nansea and 
anorexia, together with the nee In tempesatme In pyrexia! cases, which 
marV the negatiye phase, ihnuld ikot exceed SI hocit in dnratioD 
and the size of the dose or the intemil between the doses shoold be 
so regnlated that a short negative phaae u obtained. Frophylactio 
in^eetram of raccinee of the colon bsciDas prepared from the patient s 
ahmentaiy canal are of drstmet valoe ae a routine prepantion for 
appendix opentwns other than those of emergeney 

B pjoGTaneos. — ^This orgaiusm a freqnoitly met with as the 
oaniatiTe agent m abscesa-fonnatnn, in ulcerative oohtis and otatis 
and u alao commonly ctiocenied m nppnntim foUowmg ertecove 
bums and eealda. Tbe vaeane aboold be prepared in a nmOar 
manner to that mentioaed for B coh, and the mjeotions tboold 
be given at mtemls of five or six dsys, commeiuang with doses of 
50 milltocia, and ntmg gradually to doees of 100 or 200 miThonm 

BaoUlos pneamonlsB is met with in abscesses, especially 
those m the neighbourhood of the bdney m cystitis and m empy 
emas, also in locaEied abscesses in other ntuatioiie. The initial dose 
of this organtzm a 6 to 10 milbcms, nsang to doses of 100 mllliona, 
the intervals being usually m or seven days. 

Baoillua "taJIal. — Tlio Taccane treatment of acute glandeia 
IS by no means suoeessfuL Subacute and ehronjo eases may appear 
for a tune to do wdl, hut simfUr unprovemect m tbe fHnnwT caa- 
ditwn of theae patioits has been observed under any form of treatment, 
uid, so far os one ean aee tbe final resulta are tbe same. Tbe employ 
mait of vaoemes In these cooditiona is, therefore not advocated. 

Bsuilllas tnberoaloftls. — In the various fomis of locaOxed 
tuberculosis tbe use of vaeeioe (tuberculin) prepared from this organ 
i*™ IS of the utmost value. Uany rases — joints, booes, epididymu 
tdney eto. — that would fanneriy have been operated upon tbe 
moment the condition was recogulied will in favourable areum 
stances undergo complete cure with the use of tuberculm akmr 
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ahluTOgli where the tabercmlou* prooees ib well idvmoed before the 
di i ^gno Bi u made it la advieable, if m any way poariUe, to remore 
the local foona, m order to ahorten the penod of treaitmmt. Eren 
when operation la obviooily the only latiafactory line of treatment, 
it is well worth trying to attain e^n a shght inorement in the 
defensiTe powera of the patient by tnberonlin injeotjons pnor to 
operation- That anoh a prooedure is attended with some measure of 
Bucoeea is shown by the rarity of recurrence of, for example, oervical 
gi^ods after an operation ^lat has been preceded by tnbercnliA treat- 
ment. Oare must be taVen to exolode phthisis when oommcnamg a 
course of tnberculin treatment, for my eipeaence has been that patents 
who lufier from surgical tuberoolosis complicated with phthisis require 
exceedingly small dooea of tuberoohn and that usually while the local 
leeion rapidly mends, the hmg infection either remains stahonary 
or as more often happens, progreaaea more rapodly than before. New 
Tuberculin (TJL) prepared from homan strains of B lubsTrtJosw 
has given the best results m my hani^p for aD ordinary cases, but 
Tubertrulm (BJB.) u preferred by many wotkers. In cases oomphcsted 
with phthisis, tuberculin prepared from bovine soarcet ab^d be 
used. Some of these latter do fairly well with Calmette i Tobercuhn 
(Oli.) The dose of tuberculin (TR.) vases soinewhat with the age 
of the patient A small ohild would receive perhaps 00001 or even 
000005 mg. while a fairly wall nounahed adult would commence 
with 0 0003 or O-ODOi mg. The treatment of tuberculosis of the 
kidney must be started with very small dosei, 000006 mg proceeding 
as the patient improves to OOOOl 00003, and 00004 mg The in 
tervals between doses of tuberculin should not be leas than 10-14 
days. When a dose of 00006 is reached, an intmal of 16-18 day* 
will gcneraDy meet the case. 

JtawM banUary emvlnon (p 118) can be used in larger doees end 
at shorter Intervals — 0-001 mg gradoaBy increasing to 0 023 mg. at 
intervals of 7 days Bonne B E for puimonary tuberouloeis, and 
Humim B.E. for “ surgical " tobcrculoeis, Le. bonea, joints, and 
The Weighing machine affords one of the most Important 
indications as to the cotrectnesa or otherwise of the dose and interval. 
Pobenti doing well under tuberculin steadily locreaie in weight and 
any error in dosage is promptly foDowed by a fall in body weight, 

Btreptothrlx aotinomyoes some^es seems tmensble to 
treatment with an autogenous vaccine which should be prepared 
from 7-10 day-old cultures upon agar and standardlxed by djying 
and weighing Initial doses of OWl mg (which can gradually be 
increased to doses of 1 rog ) at intervals of sei-en to fourteen days 
are of value m comblnotion with operative measures and the 
oral administration of potaacum iodide. 



INFLAMMATION 

By J M BEATTIE. M A. M D 

Thebe c*n be iu> doubt tbU m the m*}<uitj of cue* the most 
■trn.nng featHTH in an inflamed arc* are. u wiD be more follj shown 
later the dilatation of the Teaa e lt. the alowing or even the complete 
aiiefit of the local etrcolatkm the exudation of aemm. and the immi 
gration of lenooejte*^ Bat, ode by aide with theee changes, the 
local tMTw are reacting in a way which U antagocustio to the agent 
that hai brought about the raacolar change*. The connectiTe-tuaiie 
and other cdD* are prokferatmg, now veaecls are bemg fooned, and 
Ttnotu change* which have for their object the repair of the damaged 
area are pieaent m a greater or less degree. It ts mpowrihle, in any 
giren inflammatory area, to uy where the vaacnlaj chasgea end and 
the so-called reparative changes begm 

Mo r e u T er m a true inflammatory eoDdidoiL, one or all of the 
vascolar changes may be absent or may be so abght or so ttanatoiy 
aa to be alm^ neghgjble Again, la non TUKslar areaa, soeh u 
the cornea, the degree of imtation may detenoine the nature of the 
reacbom There may be only alight proliferation of the corneal 
corpaecle*, or there may be iencoeyte emigration, new veeael-fonna 
tion etc. and in fact, all the changes which are seen in a vascnlax 
area. 

The majority of pathologwts now accept the definition of Bardon 
Sanderson, that inflammation it the aucceenon of changes occntnng 
in a part, as the retuh of injniy provided that that mjory be not 
so eiceserre as to destroy the vitality of the part " This definition 
camea ns much beyond the view that inflammation is a destructive 
process. It is a reaction to hijory and has largely for its object the 
repair of that mjuiy Destructive pr oceeu i are always present and 
may be m the ascendant but the repaiahve proceaees, too are never 
completely absent and in many cases they are in ezcesa of and more 
important than the destmctive one*. 

Thus, ftnctly speeldng, ft is not practicable to separate the tao 
processes of tt\fl<mw>attoti and irjmr but for convenience of stody 
It is advaaUe to describe the procesee* as if thcv were independent 
of one another or rather as if repair were a sequel of mflammatlon. 

*3r 



132 


INFLAMMATION 


acute inflammation 

It IS important to bear m mmd that inflammatKin la not a disease 
but IS the reenlt of aoiQB noxious mBooica aotmg upon the tusnes 
and that ^hem the cause is remoTed the process adD graduaUp cease 
The heat, redness, pam, and ewcUmg which haTe alwaji been asso- 
ciated with acute mOammation are easilp explained bp a studp of 
the changes which tate place The mesentery and the web of the 
foot of the frog have been largely made use of in eipsnments on m 
fiammaticgL. Egnally convuioing reault* may bo obtained by mng 
the omentnm of the rabbit or of the guinea pig (Fiato 9) If any 
of these membranes are c^iosed under a mioioscopo a contmuons 
stioain of blood can bo made out in the capQlanes artcnes, Bnd vcns 
and if a vessel of sufficient sue is exannned it wiH be observed that 
the blood-stream may be divided mto a central yellowish tone, coo 
taming the blood-cells, and a clear ponpheral or plasmatic tone 
contammg only an oocasonal leuoooyte Dtservabons m tbs rats 
of flow show that m the areas m which the capfllaiie* and venules 
are dilated, the stream u slower than at other parts. Between the 
veesels there ore hbroos and elastic tissuH as well as nodoles of 
lymphatic tissue 

If an imtaot u applied to the membrane, a series of pheoomesa 
which are classed under the tenn ** mflammatiop is obsarved Imme* 
dmtelv after the application of the irritant there u a stage of amenus 
in which the artenes are contracted and the blood flow accelerated. 
This, however is only a transitory phenomenon and is followed by 
a diiatHtian of the vessels espeoialJj of tb« vanoles sod cspilianes 
arid a slowing of the blood-stream This slowing may bo extremdy 
marked and at local areas there may be aotaal arrest of the blood 
flow A change is also observed m the contents of the vessels for 
with the slowing of the stream, the clear plasmatic layer becomes 
gradnally obecored and carebii aiammafacn shows that the haeo- 
cvtei, especially the polymorphonuclear vanotr have pass<*d from 
the central to the penpheral clear layer and are beooming adherent 
to the membrane of the vesseU, The port is now red and eon 
siderably swollen and is seen to be bothed with lymph The redness 
is due to the diUtation of the vesaels, and the sweflmg mainly to the 
accumoUtlon of lymph which has exuded from the dilated vessels. 
Mote careful obserration of the leucocytes will show their ammbold 
character becoming very pronounced the psendopodic processes 
ate pushed against the walls of the mmute ves*el% and gradnally 
project through them. The leocoeytea become elongated sad pear 
shaped and eventuallv escape mto the surroundmg liuaet by the 
minute apertures throngh which the pseudcrpodia were first projected 
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{PUte 9 Fig 1) Tbo traniodatfon of Ijmph and tlie aml^rtation of 
leiKOCyte* become proitoaaced In a few honn and obsotm the pctnre 
For tie latcT changes, portions of the membrane from one flnmrl, or 
preferabljr tho membrane from different ibonld be removed, 

filed and stained at different periods of time, aT>1 m this wav the 
whole eeries of change* from the time of application of tho Imtant to 
the time when healmg 11 complete may ^ examined 

Many of tho change* aa haa already been indicated, go on liilii 
by aide, bnt for convcnlencQ of etndy each may bo dealt with in tnm, 

1 Slowing of the blood atrean] — Thu u an early 
pbenomenon which gradually morensea and may go on to actual 
arrcft (atat^) of the blood'StreaiD It u dependait upoo aevmal 
fictOTi, of which the dilatahon of the veeaela u probaWy one of 
tho moat important thu being brought abont by the imtant 
actfog directly on the vaacular wall or through the m terv entHm of 
tho local TBao-motoT apparatus. The mjuDoua agents which give 
nae to the infiammatory reacbon* act dnectl? upon the endothelial 
cefla Itmog the veiael*. Three, becoming awollen, project mto the 
huneu of the vesaola, and give rue to greatar fnotional resutance 
to the flow of the blood. Litter abowed that dunng mfiammation 
the red blood<cipu*de* become more viaoid and Cohnbeim and 
othen have clearly demouttrated that donng the pro cta a of ataais 
the leucocyte* aceumulate in great munbea m the penphetaJ, plaa* 
matie btood-otream, and attach tbemaelvea to the walla of the veoela. 
These two factora moat aul m inareasrog tho fnclaoa In addition 
to this increase of reautauce m the ve«s^ the lore of elaatimty and 
contractilo power brought about by the causal powona and by the 
nupaument of nutntaoQ whieb act uxjanoualy upon the vanoua tusnea 
m the Walls of the vereela, mnst also aid m the productaoa of stasia. 
The vetaeli, und eapeciaHy the venules and capiUarM*, become unduly 
•twtohed, producing an mcreased rntravasoular preeaur* and a further 
dilatation. In couseguenoe of the natnbve alterations m the waJla 
^ the Teasels, a considerable increase takes place m the transri d atic m 
of lymph, the blood plasma becomes more mspisaated, and its rate of 
flow may thus ba deoreaaed, 

ThromboBt of minute tobkIs la a familiar feature of etdy 
tnfiammstory reaotioiii, a nd u due partly to the slowing of the blixjd 
•beam, partly to the irregular dilatation of the hnnen — tJua irregularity 
producing eddiea m various seotioiis of the ves sel s. An important 
factor m thia prooeaa ia the action of the pcssona, wlueh not only render 
^ blood more eoagnlable, but produce doatruetiTe chaugea, ahereby 
the nonnaj tiooothnaai of the mtsmal Immg of the veasel 11 lost. 

the hlood-atream becomes aiuggiih thera it, aa baa already 
atated, a rearrangement of the relative poaitions of the fluid 
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md the formed element* of the blood. The lenooojtM and the Wood- 
plateleta fall ont mto the clear plasmatto penpheral rtream bat, 
just before eotaal stam, the leococTtes tend to re tun ) to the centre, 
and a general minn g of the elements tabw place, though in ah cases 
nomberB of the blood platelets remaai at the penph£!i7 adherent 
to the walls of the veasels. This rearrangement of the oorpusoular 
elements is a purelj phTsical phenomenon So long as the Telocity 
of the stream is mam tamed at a anfEoiently high standard, tie formed 
elements occupy the anal part, but when it becomes lessened they 
tend to pats to the periphery The leucocytes and blood platelets, 
being of a lower speciflo gravity thAp the red coipuscJes, reach the 
peripheral stream first, but with further slowing the red cotpusclea 
also pass from the oentre, and a mmpg of all the elements tains place. 
The blood platelets form the basis of aH true ante-mortem thrombi, 
and it u beoause of then accomalatum in the peripheral stream and 
them adhesion to the waUa of the damaged vessels that thrombosis 
IB so freguently seen m the eady stages of the mfiammatoiy process. 
The exact ohmmcal reaotian which talces place m the pioduoticio of 
thrombi is uncertaitL The blood platelets m them staining reactions 
resemble the nuoleo-protems and it a gmte possible that they 
tnay be m part the eooroe of the nuolecHprotein (prcthromhin or 
thiombogen) which, actmg m oonjunotian with thrombc'kmase and 
with the fihmogen and ealoiom salts nazmally pr esent m the oireu- 
lating blood, bangs about the focmatiQn of fibrm and produces 
coag^tion. 


BcEniLA (asm Hallibitbtov^) 


From the pUteiets, and 
to a Jr*Mr degree from 
the leocoojtes, a raste- 
rUl i» shed out* called — 
TKaaJCBOOEf 
or pECtwiomM 


From the formed elannits of 
Ihe blood, and from the tfanes 
OTCT Thkh the escaphig blood 
flairs. Is shed out an sctiratlag 
agent, called — 

Tnxoacac-ixiusx 


In the blood In the pr es en c e of caldnm salts, thrombo- 

a protdn rubatjmee Una*# aetlrates ihrombogen In foeh a aar 

enlrtl oaUed— that an aetiro eo^e fa prodoced, ahfch fa 

FoaisooEr "JW- Thmoio™ 

[ , ' 


ItrcmUn cr fibrin foment acts on flbrfnojen In meh a 
way that It fa tranffonned Into the InaoloMe atiingy materfaJ 
which if caDed— Faurs 


• "Handbook of Phjalolojy" p. +31 Ifith edit., IftiO 
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2 , Transudation of lymph^The outflow of Ijmph from 
tie veesris become* T«ty much incressed d onn g the infl s mm etory 
procoa end I* one 0! tie msin cstoes of the twelhiij of the pert*. 
Till* Incresaed truiBTidetioii n one of the esibest obeerved phenomena 
sod withm two houn it be co me s matlad. The amount vanes con- 
ndeiably Is dependent largely upon the oituation m whida it 
occurs though the nature and the mtensity of the causal irritant 
os wen os the general health of the patient, plsy on important part 
in the procea*. 

In situation* where the ti*nea ore lax (0^ about the eyelid^} 
or where the degree of eitemol preasme is sin all (e^ m the pleural 
caviries) the accumulation* of flmd may be very large and the owell 
mg consolerable in amount whereas in solid tmues (e^ the kidneys) 
or in situatums where there a amsidetable external reoistanca (e^ 
under the peiiotteum) the exudation may bo comparatively econ^ 
and the swelling on mconspucucus itataxe. From causes which are 
Dot fully understood, caiam bactenol imtonts cause much greater 
transudabon than others, and the eoma imtant may produce at one 
tune coasidCTaUe accmunlaboCLS of fluid and at other tnnea a very 
toonty exudate. In a certom proportian of coses these diflerences 
ore to be explained by diflerences In the basues acted upon. Thus 
in debQitatmg dW a jwa, where there is pronoanced aMrr|i» Titb 
gtiTS oltaation* in the eondihon of the Uood and duugee in the 
walls of the veswla, transudation o o cur s with great reodmesa. The 
nrelhng of the endothelial Imtpg csDs, the loosening of the eemsnc 
substonoe between them, and the other degeneratiTe changes in the 
cell* themselves which result from the inflammatory ptrocen, pro* 
dace a condibon of greater porooty of the walls of the capflloriea and 
Tenules This camhmed with the mcreosed prusiue in tha dilated 
and engorged vesaels, ts the main cause of the increased tronsudatloD 
of lymph. If the view that the endothcHol cells Hning the blood 
resoeb hare a seleetive capacity in lymph transudation is accepted, 
it mist be admitted that on alteration in this a very probable result 
of TufUmnutory or other deetructiTe proceases may be of conaiderable 
importance in mcreoalDg the output of lymph. 

Function of the exudate*,— It may be stated generally 
that the exudates have a decidedly beneflcul octioD not mereir 
locally but even at some dwtauce from the tit« at which the iratont 
U ocbug At and around the nte, in the cose of bacterial irntonts 
at any rate toxms and metaboGo pobons ore bung produced, and 
the tmuuded lymih must dfluta theoe pouons, and thus render 
t hem lees honnful to the sunounding tfsaaea to the organism a* a 
whole. Further the exudatea will eontoin the variout ontitoiic, anb 
bacterial, and other protective oobstaoces wWch ore known to be 
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prodaced bv Tinouj tone Agents, »nd which matt bo present m 
tho blood-senna. Tboie sntibodje* cisy act locsDj' oo the baeteru, 
but thev wiE, m ftddiboo ihonraghlj mfiltrato tho neighboanng 
tiMUe*. ftcd bo Gamed by tho lymph channels to oQ parts of the 
crgaiuam They may thru act on bactena at dieUnt parti, or whit 
11 perhipe more important antagoiuio the ranoni tone prodncti 
Tfhjoh ate bomg dutnbnted throughoct the body by wav of the 
blood-ftream 

Tho tuccesi ot Bier i method of coiigeitivo treatment ia, no 
donbt, dno m port to this bathmg and fluihmg of tho tiuna with 
tho terum which eacape* from the obrtmeted and dflafed reiieli. 
Wnght ha* ttroogly urged thj* fioihing of the tmuoa toth lymph 
ai an aid to hi* "opaomo treatment and pert at any rate of the 
aocceaa o! that treatment u dno to tho dOotion of tho torto prodncti 
and tha carnage of antibodiea, mdodmg the opaonnu, to the centre* 
of infection 

TVhiJo the raloo of tfua dnihing of the tatnea at tho region of mi- 
tatioQ most be lolly admitted one mnit alio recogmxe it* danger to 
the or ga Ai n p ea a whole for with the diitnbntios of the proteotivo 
fobstanee there must of oecoai^ bo olio a dutebobon of the locally 
prodoced tana* and other pouona. In thU way therefore tbeae 
may bo earned into tho gesenU oaoalation, and if at ah powerful, 
may pve nse to widespr^ poieomng eflect*- Tbu», It u obTuroi 
that fioibag with aerom ** oi a meth^ of treatmest aboidd be uied 
with great care and only in caie* whore no very eotiTo peoioc i> lihely 
to bo dmemmited 

In addition to thU Soaiung aetkm lb« emdatea iooara and aepa 
rate tho tiaiuca, thoi atdmg tho paaaage of the ieococyte* in 
protective worl^ and, by aeporating mfiameU aarfiee* — e.g tie «wtil 
and vzjceral pleara — they lecKo the amount of uT^tation and encoonige 
the heaUng procesa. Porther the fibrin which ia fonned \si, all acute 
inflimmatciy emdatoa fHa^o lO Fig 1) eervea to coat over mfitmed 
anriacea, protect* them and al*o tends to localua tho joea of mSsm 
nutioo- Again the Cbnn octi aa a aort of scafJoHcDg daring the 
prooene* of repair hcMiog (cither the two opposed rariicc* and 
allowing the newly formed Wood veaadi and the connectrre-tiwae 
et&* to extend eaiOy {rom one to the other 

3 £foape of red blood-oorpiucle*. — The amount of 
Wood m mflumnatory eiwfote* vanes omunderably SmiU sccoma 
Jatlooa of red Wood-coipu»cl<* may bo aecn lesttercd irregolarly 
throngboat the inStnied arc* or tho exotJato may be esapbiticaBy 
hicjnorrhigio m character The latter condrtioo U generally doe 
to some ootutJtntioniJ cooditioo or to a aKleipreod degeneratioa 
of the Tcueli faroofht about by tho action of a tonn or other 
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imtant In the more nroal condition the rod blood-norpu*cl« md 
found in imguUr clamp* dote to the vetieU from which the/ hare 
been ejected for there ieem* little doubt that these accnmolationa 
are aMooated with the rapture of the valU of orer-dutended reasela 
efpedall/ those whose endothehum has undergone degenermtire 
changes. Their common and widespread occurrence Ln general eepQo 
poisonings seemi to point condusivclr to the view that vascular 
degeneratKm ii an important causal condition. 

4 The omlgrotton of ]eQODDytes.~-Tbongb perhaps not 
the essential change m inflammation the emtgrataon of leucocytes 11 a 
constant feature and plays sn extremely important part. As has been 
already stated if a transparent vascttlar membrane 11 imtated the 
leucocytes can bo observed coUeoting m the penphetal stream of 
the dilated vessels and becommg adherent to then walls. If carefully 
watched, they are seen protruding pseodopodia through the wall of the 
^^*sd the external part of the pseodopod gradually incrensw in sun, 
*Dd by degrees the whole leocooyte migrates to and wanders m the 
uneumvasculac tisanes, eventually fetching the nonons agent or the 
site of damage. In moat cases, migration tatee place throngh the walls 
of the capiOjsnes and venules, and ts most maihed at the junction of 
the tributanes (Piste 0 Fig 3) the Imocytas passing between the 
endothdUl oaUs, aud their passage bemg aided by softening of the cement 
suhftance there Though in acuta mflammatoi/ eouditions the poly 
mcBphotioclear oelli are the most aotire in the process of migration 
yet it H now genaraUv agreed that all forms of b*mal lacoooytae are 
anjcfibold in their character and m virtue of this propertr are able 
to poH through thm membranes, at anr rate, such as the endotbalniin 
of capillanet. Many of them can p«i*taat« thick laTeis of epithelium 
and other tissues, and m tbeur paauge from some of the larger 
Tains, winch certainly retrwt place there must be definite migration 
through flbroue and muscular tissue. 

THE CELLS FOUND IN INFLAlIilATORY EXUDATES 
The importance of cytology 10 diagnoea is now geDtrally recog- 
mxdi, and, though I would not m any way minitn 's e its value, I 
fwl that very often too much ts expected from it, and concltumns 
are drawn which are quite unjusUflable. The study of the cells in 
Tadou* loflanimatory exudates forcea the oonelusioo that no cell is 
•pedflo, and that the difieremo m the cells of one exudate from those 
<‘f another is dependent more on the period of tune the imtant has 
been acting than on the nature of the imtant. It is tme that. In 
Wnae a diagnosis of tubsrculosa can be confirmed by a stody 

uf the nature of the ceils in the exudate, but it woold bo a niky 
procedure to >ri«V* tjiw diagnosis on the examination of tbo eelli alone. 
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Or ag*lii tifr cliaracter of the ccKs m exodete mey »ugpw: 
malignAnt dieewe u the c*Q«a lector ytt thcw who hive itudied 
the celU moet fully would prohebly be the laat to wy on luca 
ewience thet euy given caw we* maiignanfc. Therefore, no eicioo 
ts needed for dc^mg very ftiBy with the i^ology of mfljuanutory 
exudatea and, necesaaiSy m oaaodatKm with it the ti**ue changea 
which are concerned in the reparntiv* proceasM. 

1 Polymorphonuclear leucocytes. — These kucocjtea, 
which ere formed in the bone«mfttrow ete the pnncaptil cells of the 
blood, constituting about 70 per cent of the total leucocytes. They 
ans charactenied by a nadeca which ia segmented the loba vuying 
in number and being connected with one another by narrow strands 
of chromatin. The cytoplasm la Liirly abundant, and ahowa small 
irregulftfly scattered granules which atain red with ec^m These 
cella are formed from the largo mononnclear myelocytes, and in the 
bone-marrow vanoua atagw m the prooeea of their evolution may 
be seen In some diseased conditiona — s g leorooythsBma— theae 
transitional forma appear in the blood, aikd may pass from the blood 
into inflammatory exudatea. 

At indammatory foa in people whose bo&^^tIlarTOW is not ab< 
normal the polymotphonadear leucocytes ars present m about 
three houra after the InoculalKm has taken place and become m 
creaamgly abundant In from 16 to 2f hoten (Plate 11} This 
incmao goes on progreasiveiy until thn irritant has been overcome or 
the infected individual has snccumbed In caaes in which these cells 
are able to ovetrome the noxious agent there may be compared 
with the other ceila present, a matted diminution of the polymorphs 
in 36 to 48 boars (ITatc 12, Fig I) This is still more endent in 
from 60 to 72 hours, and In from 84 to IDO hours the polymorpho- 
Doclear leucocytes may have compklely disappeared from the 
exudate 

In cases where the inflammatory reaction ciusM death a pro- 
gressive Increase of these cells takes place (Plate 12 Fig 2) In 
fact, they continue to migrate m enormous oumbers so long aa the 
need for* defence exists and the strain of increased produetkm can 
be borne by the blood forming tfasoea, the boue-maiiow etc. The 
Imperfect and sconty prodacticai of these cella in the early stages 
of an inflammation often means a bad prognosis, for it jxdnta to 
an exhausted bone-marrow whkh cannot respond to the slimulua 
that Is being applied to it, and cannot therefore produce the great 
ceflular defensive agents of the body 

The time-results of the reactkms wbkh are given above ate 
based on a eenea of expenments carried out by me and are sum 
marixed a* fodows ' — 




PerttoDBKl xf hours &fter bjUsp eritoot*! InjectioQ of B cqU 

commmiU, sbowinf relsttre tMopo tli oo of tnononucleated to poly 
morphooudMU criU, Actln ptufocytoiU of bsrilB, aikd Ineestloii of 
potyrooiphi and eosiiiopules by tbs suoonucloara. x i ooo 
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8oina»Y or Tdu; HimrLTa Artts iTmijamiiriAL Isjtcnos or B. oou 

vox rATAl. OA8D 

10 lo 30 miavfu Very lew polymotyhooaefewr feticoeytoa loQod. 

1 hw Yny Inercue In niunw 

2 to S| hotn Ineraw acnr totj deBnlte. 

3 Aeira A eoasldenlde mimbs praemt. 

to 0 homn increnfn mw beeanlag miiknl 

0 fo 30 horn Increue goc« on daring tbeie bonn, but ia moat marked 
at from 0 to 13 hoarv 

30 (o DO and 48 lovra 'Hm eomben now begin to rflmlnt^b. 

U Liara A very jirocuranced dimlnotlon in nambm. 

00 to ‘*2 Jtovn Dimlnatkm beoomca more marked. 

73 koan Very few poljmorptiatntokar kmcocytea jRaent. 

34 to 06 fcoira BtQl a («w l a ea ut t. 

Tbey mar penltt for a few aaya* but from tbe 6tli to Ike Tib day tbey 
eoUre]^ dhapjvar 

FATAl. OAOa 

Tba cdU are fonad aboot tbe aame Uine, bnt tbe Incrcaae ia maintained 
tm tbe death of the animaJL 

2 OoaxMly ^ranolor eotlnophllfti — Tbeae ctlU arc com 
puatirely acaoty in nocmal blood, and are easily dittingmabed by thar 
briliantly red eoaln'cclaorcd gtanolea, wbiah are larger and more 
regularly apaa ged than then m tho poIytaoTpbonncJcai leucocytes 
Tbelt pmence tn tbe Uood In Urge aumbea usually mdicatea m£e^ 
tlon with an aiumal parasite, and m such casee an inflammatory 
exudate may contain a oonaiderabU numbtor of tbeae cells. In 
certain drcuinstancea and in special mfecticins thev sran to take tbe 
jdaee of and act like, tbe pol/moiphonooleaia. Tbua, Opie baa shown 
that in infections -with BocHIkm pyoeytattu there mar be on abundant 
accumulation of eotinophUes 

It la not neceasarr to enter into a diBeusnon aa to the oiigm of 
time but it a unportant to remember that tbey may be found 
locally in abundance in casee where they are apparently not m 
creased m the droalatmg blood In mnooua polypi of tbe noae 
which are now generally regarded aa mflammatoiy hypcrplasiaB of 
the mucous membrane, eoemophile leoco^tea may be found m con 
•IdenUe numbeta. Th^ are sometima seen In and around inflam 
uiatory conditioiiB of tbe intestine and appendix and in the submucous 
coat in the base of some gastno ulcos. Again, m certain sldn di»- 
eases (urticana pemphigus, etc ) there may be a local increase of 
eoemophile*, though usually In these casea the increase la aho eeen 
in the circidatory blood It has been shown eipenmentally that 
in case* of pemphigua where there wu a local eoamophiOa arti 
fldaily produced sbaceeeea ahoired only polymcrphonucieai Unco* 
cyte* At present therefore tbe presence or absence of eos mophilea 
m inflammatory exudate* is not of epedal diaguottio value 
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3 The mononucleutod oeU«. — Tlua group mclndw i 
Dumber of cellx wbioh bave different ongtna, *th 1 possibly sUo dif 
ferent fonotiona Uamnow bas classed these under the term “pol 7 
blasts, and be states that they are deneed mamlv from the lympbo- 
oytes wbicb have emigrated from the blood resseli though the 
srandenng cells pre-euatmg m the comxeotiTe tissue and pre-ensting 
clasmatocytee and olasmatOQjte-like adTentitial ceDi — e.g penvasoular 
lympbatio tissue ondothelial edit, cells of serous membranes etc — tbare 
m tbeir prodoctioiL Tbis group meindes the lympAo^ei the vuui 
ctiit tie fiastna eeUt tie ao-cafled kyaline Uwxc^ia and other forms 
of mononudeated cells. 

(1) The lymphocytes — These have been divided into the smsD 
and the large iotma, and are specially oharaotctixed by a relatively 
large darkly ttainmg nadeus. The cytoplasm m the small variety 
IB very scanty but m the larger it u mora abondanL In both it a 
g ra nula r the granules being bosoptule and especially marked near 
the periphery In acute mfiammatoiy exudates these cellf are not 
usually uumcrotts but m more ohnmio inflammatory couditioDs they 
or cdls which cannot be differentiated from the hamial lymphocytes, 
are often very numerous and ore sornttimea collected in the form of 
tzr^ulttly shaped masBea. Bimdate* noh m these ceDs, and tfasues 
inflltiated bv them, are seen especially in mfeetioQ with B tubmulam 
(Plate 13) and In lyphilii, but »!■<> are common m inflammatory 
eondhiotu which hare lasted for several days (Plate 14) and m 
which the primary state was a polymorphonuclear leueocytosis. 
Thus, in my opinion, an exudate mh in lymphocyte*, though it may 
suggest tuberculous, Is not by any means disgnostio of that condi* 
bon. Colleotions of these lymphocytes or lympbooyte-lilce cell* are 
found in the tissues where the bactenal poisons or other toxins have 
been acting for a prolonged period (Plate 14) They are well teen m 
the kidney in the less acuta forms of nephnti*, and in the bdney and 
other organ* in prolonged cases of infectioo* diseases — e g scarlet fever 

■Whether all tbe»o cells migrate from the vessels is a matter of 
very great doubt and though migration must be admitted I strongly 
bold with Adam! that the coUections of lymphocyte-like cell* seen in 
the tissues and exudates are derived in tie main from the prolifer* 
Hou of cells of a lymphoid type which are present to a greater or 
l«o extent in vanous eltuations but especially m the penvaacular 
tisnes 

(3) Matt cellt.— These cells are easily 
presence m them of irregularly scattered basopi/ 
vary considerably hi rite. In my expenenre tbe* 
any part in the Inflamm* procesa, but it ts 
may be degenerated «r cells. 
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Pentonc*! fxudtte, 15 diji »ft«f hitrapoitooeal Injection of B. tuber 
calom, thowinc baaui In the lAr(e aumortuclnrs, absence of polj 
PWphocucWri, and possible transition forms b et we en the pn»n 
the iarce mononneUarv x i 000. 
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3. The inononaoleated e«lU — Tlus grotrp Indudet i 
number of cdU vhjch htTe difiercnt ocgim, uid pcesibly dj 
fftrcnt funotioiu llcitmow he* clAsud these under the term 
blart*, and he state* that they are derived mainly from the lympi^ 
cytes rrhwh have emigrated from the blood veaeit, though the 
wandenng ceDa pre-existing m the eonncctive tnwue, and pre-eurtmg 
daimatocytei and claamatocyts-Kla adventitial eella— e-g pextvaiculai 
lymphatio tissue endothehal cell*, celU of serous membrane*, etc — share 
in their prodoctioa. Thu group mclodea the iympAoejfte* the most 
oeQi the plasma ceUt the so-called Ayulfus Uueocytt* and other forms 
of mononueJeated ceDa. 

(1) The lymphocytea — ^Tbese have been divided mtothe smstl 
and the large forma, and are qteaaQy eharacterind by a relativelT 
Urge daddy staunng nucleus. The cytoplasm m the small variety 
IS very scanty hut m the larger it n more abundant. In both it U 
granular the granules bemg basopUOe and especially marhed near 
the periphery In acuta mdammatory exudates theee cells are not 
usually numerous but m more chrome mflammalory cgoditions they 
07 oelli rrhioh cannot be dtCfereotiated from the hjanaJ lymphocyte*, 
are often very numerous and are sometimes eoDected m the form of 
tnegulacly shaped masses. Srodates dob m these cells, and tusoes 
infiltrated by them, are seen especially m mfetUon vnth B tuieiwicw 
(Kate 13) and m syphilis, but also arc common m mfiammatoiy 
coodittona vhieh have luted for several days (FUto li) and la 
which the primary state was a polymorphonutlear leucocytons. 
Tbua, in my opinion, an exndste twh in lymphocytes, though it may 
suggest tuberouloBis, is not by any mean* diagnostic of that condi- 
tion. Colleotion* of these lymphocyte* or Jynsphocyte-Iilc© cells axe 
found in the ti«ues where the hectenal poisons or other torms have 
been acting for a proloog»d period (Rate H) They are well seen m 
the ladosv m the less acute farm* of nephnta, and m the ladney and 
other organs in prokinged cases of infections disessee — e.g scarlet fever 

'Whether all these cells migrate from the veaaels fa a matter of 
very great doubt and, though migration must be adnJUed, I strongly 
hold with Adam! that the eoUectlona of lymphocyte-IikB o^ seen in 
the tusuea and exndatea are denved in the main from the prohfeca 
tlon of cells of a lymphoid typo which are prese nt to a greater or 
less extent m various litnationi, but espodallr in the perirascnlat 
tiaauea. 

(3) Matt calla.~-These esUe are ea^y distinguished hr the 
presence In them of bregulariy scattered hasophno gianulee which 
vary censideTaWy in tire In my experience these cells do cot tsVe 
any p*rt in the inflammatory process, but It is poaajble that they 
may be degenerated forms of other cdla 
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Peritotie*! exodjite, 35 day* after IntrapeTitonaal Injection of B. tuber 
cniotii, tborrlnc tncQii In tb« tarn mononudeara abtcnce of poly 
morpbomi clears, and poiclble transtlon forms between the tmaQ a^ 
the lar(e mononuclear*, r i oo(L 


PLATE 13 





Plcunl exudAte (l«ft lUe) {rom nme cue u in Plxte i6 but At a Utet 
pcncHl, ihowxnf exceu oi tniAll mooooacleArx And tTAntitioni between 
Uioe And the Wee (endotbeiiAl) ceOs. Tbcrc wu do tuberde In this 
CAse. X I ooo. 
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of moooQocIfflted cella wfucb tw foQod m iaflimmatorr exrtditei 
(PJftttt 13 U) 

There is im> donbt th*t majij of theee cdU hare different engine, 
and poanblj — tbongh I do not thinir it t» prored — different and 
speeifio fanctioM Tins, many ol the mononocleated ceDi are derived 
from the tusnea and not from the blood Adami has claaaed 
as hlBto^cnom leaoooytea, and he in this gronp 

J Cells derived from serous, vascular, and lymphatic 
endothelium (Plate 16, Kg 3) — T^cse vary miich m site and in 
other general eharacters — being small with aeanty protopiasm end 
a nudens which is very nch m or larger with a more 

vescnlar nuclens, and with abundant cytoplasm. The oytopJasni 
may be richly bcLao^dLile, or it may be vaenokted, and the baeophffe 
characters may be partially obeonred^ Transition forms between 
these two vasetiee can be demonstrated in the tusoes 

Tbeee cells are present in inflammatory exudates in the early 
atsges, but are not nnmeroos until about the thirty-eixth to the foztr 
eighth hour In cases where recovery is likely to take place they 
go on increasutg until eventually the exudate may contain only this 
type of cell, They are actively phagocydo both to bacteria sed to 
foreign natenal s^ as dead cells pgment, etc. (Kate 10) Uioaffy 
Ihb phigoeytio to hectena than the polymorphoauclear leocooytes, 
they are m certain coses^-cspecully when mffunmstary reaetKot u 
doe to B tuberevUm * — the pnnapal phagocytes of these bacteria. 

Betwe^ the mononoclcar cells of endothchai origin and the hyahne 
leucocytes of the blood we are not able to differentiate As 1 have 
said elsewhere,^ sU we can assert is, that tranaitjcmil forms between 
the acthwlr genmnatuig endothehal ceJte and free mononodean 
which resemble lymphocytes can be distinguished (Plate 14) There 
sterna, however, Ettio doubt that a considerable proportion of the 
moDonuckated cells of inBsmmstory lymph are produced by pro- 
Iiferatioc of endothehal cells though some may also bo denved from 
cells which have migrated from the blood vessels. 

11 Wandering and phagocytic calls derived from other 
tisiuea — Besides tie endotieUsl cells, other fixed connective' 
tOBoe cells astnme phagocytic functions and show amoeboid move- 
menta under the infloenco of inOammstory irntanta. This is best 
illostnited in i nflamma tion of the cornea where the fixed corneal 
corpuscles swell and undergo mitona then become separated from 
their normal position and relations, and take on lie eharacters of 
mononocleated amoeboid phagocytes. In the exodate these cells can 
not bo drttrnguished from lie moaonueJesra which hare bem denved 
from the vascular cndotteliara It seems quite reasonable to asmime 
i " Oetfral Fathotosx ” P- I W. 







Pleural exudate (acota pleont^ ri(bt tMe) from tame cue aa is 
Plate 14 tbowiuf phAgc^TtoaU by roononudear cells which are ahed 
CDdothelial or at any rate ccQ* IndittlngQlahable trom these. 
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tttt other fiI^d ca3ni>octivft-tia«ue cell* miy *ct in the eanw w*y u 
tbc'o Cornell corpawle* 

5L Cl&tmntocytfto.*— The origin ol these cell*, which wet# firit 
described by Rinrier ii tmcertaln They *re l*rge, irregnUr cells 
which are elongated and *how noiDerotu bnmcimg pioeeaw (Plate 17 
Fig 1) being probaWy coocerned in the amceboid movcmentB of 
the cell The nncleui Is oral and the crtoplaim contain* ureguUr 
baaopHle granolee, which lUnTier regarded •* itored np eeoretwn 
He maintained that they c*me from the Wood and weia modified 
leococyte*. According to 3[archand, they ore pomltive wandering 
celH In the tistttct. 

They reaemhle the modified eomenl coipnacle* deambed by Sonft 
lehen and by CotmolmaQ in their work on inflammatloo of tbe ooinea 
*Bd, in what may bo regarded a* their reafing stage, they appear a* 
roononucleated cell*, reaembUng thoae denved trom endothchal and 
<onneetlTe-ti**no atractarea 

It FlbrohUati — Theaa tpindle-ahaped cell* are denrod from 
the moDOoneleatod edit, thongh there vt moth difference of opuuon 
s* to which Idnds of mononoctean are cone em ed in thor fonnation. 
*^*7 are dereioped only in the later stages of icnte mfiainmation 
and in the more chronio coodidoD* and are rather cell* eencanied 
la tlu proees* of repair 

T Qiant cella.— Oelli with •evenl nodei are commoa in all 
iaflimmatoty cotaDtion* (Plato 17 Fig 2) and are moet mnneroM in 
the Ut« tUgecL Many of these are formed by fusion into piamodiai 
seises of endothelial or other fonn* of meaohlastio cells, though aome 
•eem to result from an aberrant ceD-growth where the nuclei undergo 
dmdon without the protoplaam following suit They are anuBboid and 
•rtirely phagocytiCL, are apocially well dercioped where resistant 

bra) have to bo abaorbed and they form a special feature of 
^^«taln chronic mflammatorr oondibom («^ tnbcrraloei* avphiha, etc ) 

Pha^oQytoai* and the fonotlon of the leaoooytaa. 
~The tenn “ phagocyte ” which was mtrodneed by Uetchnikoff, 
* epphed to that ingest foreign matenaJa, bactena and other 
and, by a process of mtraeellalar digestion btmg about the 
*oftrtlon of certain of these mgeeted particle* It has been thown 
that the pTDce* of jiiagooytosls w almost a tmirerud endowment 

cell-hfp, and by many aotbonhes it a conadered to bo the most 
^portent defensive agent against disease or dioease-pcodncmg pco- 
dttcla, and Uherwise an essential factor for the carrying on of ctUr 
^ In phpnologieal condibons phagocytosis Is a constant feature 
^ the monlding of the toanes (e^ the bones) is largely brooght 
‘hoot by the action of these phagocytic cells, and waste prodocts of 
kind* are remoTed by them. There *eems also httle doubt 




^^GROPHAGES AND 'VLACROPHAGES i45 

Ab to teen it»t*d ttis tmipnhon » towmrds »on» ittactire 
force wtidi is poascJBed by most becteiU ExpenmonUllj it to 
been ehom by Lebct and ottera that certain prodocta of bacterial 
aetintj and tiaaoe metabolism, as veil as ceitam chemical and pty 
rial agenta, attract sraDdenng ceHs, wtUft otbexa haTC no anoh attiac' 
hre power Glass tubes ckaed at the ooter end and containing chemicals 
were carefuDj introduced into the blood veaaels, and the movement 
of the ceUa mto these tubes waa observed It has been ahown 
that vanouB componDds of mercury as well as turpentme, finely 
powdered copper and other subatancea, exert a poaWice attraction, 
ThUft quinine chloroform, ^ycenne alcottol, etc^ act negatrrely that 
weak aolotaona tometuaea act poartmly while strong ones bare a 
negarire acriotn Tbe tnim^ of moat of the pathogessetis bactena, if 
not too concenriated, attract leooocytea m great numbers whiUt, 
if they are concentrated, leucocyte enugratam is greatly hindered. 
This poaitire and negatiTe chonuotazu aa tt has been called, can 
be wril Qhistiated by a very simple experiment. 

The exposed mesentery of a frog ts washed with normal lalins 
solution the leocoeytea show moeaaed amcBboiil aefa nty cotkwi 
at the pespbeiy of the vosels, and migimts through tbe widla to the 
surface of the meeentery If, h o w ever the exposed mesentery be 
at once washed with a weak solutiaii of qninme instead of oonnal 
the leocoeytea, as Bmx has pointed out, remain ^obulai and 
do not become adherent to the walK To prove that it a not merely 
a paralysis of the leucocytes whieh oceuxs, as Ems at first thought, 
It B only necessary to remove the leucocytes from tbe vcsmIs to see 
their amcBboid movement agam becoming quite evident. Thus tbe 
qumine bas converted a prerKKU ponfire into a ae^oltTS chemiotaxu. 

Associated with the nucrophages m them phagocytio work are the 
macrophages. These large mtmonoeWted cellj appear moderate^ 
early m any mfiammatory exudate but it » not till about forty 
eight hours or more after the mjary that they become very active. 
They appear to be tbe scavengCEa ** of tbe tusues, and are concerned 
largely with the removal of dead, degeneratmg or degenerated pro- 
dneta. Tbe ingested material is often seen in the cytoplasm o! the 
cells to be surrounded by a clear space (Plate* 11 13 18) which 
con tai n s fluid haring an aod reactaon. In these " vacuolei,” which 
may be numerous, the included bacteria, tbe poiymorphouueleax or 
other celli, the fragment of degenerabng dead tissue, etc., 
undoigo grtdnsl solution and absorption (Plate* 11 13 14 16, 18) 
The nuclei of the ingested edli become fragmented, ajwl later the 
chiotnatm partkks undergo coinple** solution or digestion (Plate 18) 
This is followed by a gradual i^sappearance of ths crtoplaim. Tbe 
red blood-eorpuscles shnuk, and thrir h*mogiobin m»y other b* 
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•beorbed or may remain as pigment witliin the phagocyte. The 
bacteria lose their staining reactions aT>H are gradually dissolved 

In some cases and eapecaally with certain baciena — tug B tuber' 
culotta and il gonorrlicetB — the orgamstixs may lemam m the cefls 
for a long tune with few or no deatmctive changes taking place m 
them, and m some caaea it would appear as if they were capohte of 
acitteiif pn^fantmg 

The relationship between phagooytoeis and vimlenee of the 
organisms is somewhat indefinite but it may be stated as a genersl 
rule that the more virulent the organism the lees is the amount of 
phagocytosis, and the later is it in malnng ita appearance. 

ExtrtuiQllular aodon of the owUi of Inflammatory 
oxadatea, — That hvmg bactena can be Ingwted by these phago- 
cytes there is, I think, no room for doubt but it seena to he 
equally clear that various substances contained m the blood and 
in the lymph Lave an fnjunoua notion on living organisms mhl Htm g 
then a,ction in aome way and thus Tendering them a more east 
prey to the leucooytea. 

UetchnikoS and his foUowora conndex that the emigrabcm of 
IsueooTtee and then rntrsoellular aotum are the essential changes in 
faSammaljoii, and that the vascular and other phenomena are mere 
auJiLane*. They maintain that the patbogenetac bacteaia are 
destroyed m the phagooytee by a p r o c ess of mtncellolax digestum 
KnttaQ was tho first to show that tbs blood-eemm had a markedly 
bactsnadal effect, and thb observation has been abundantly con- 
firmed by other workers. It is not neceasarv to deal here in detail 
with the great and important facta which have been ehated by 
further studies on this sul^ect Boffioe it to say that the endenoe n 
quite clear that the body fluids may contam vanous lubstancee which 
have an injunons effect cm certam bactena and a neutnJixuig effect 
on their products These opsomns agghitinin* antatoxms, and other 
antibodies ore of the greateat impartance both in the diagnosis and 
treatment of disease The various ruiatancea are derived from the 
cells — some, no doubt frona the polymorpbonucleai leucocytes but 
the other h*;mal leucocytes, as well as the fixed cells of the body 
are probably concerned in their produotion 

IKFI^IDIATIOK IN NONVAflCUIAR AIIEA8 

The phenomena of roflammation m non vascular areas are best 
atudled in the cornea, and in this description I foDow the work of 
Senitleben and of Councilman The cornea la a transparent non 
vascular membrane the fibrous tisaoe of which it U mainly compoied 
armnged In parallel layert between which ate numerous lymph 
apacet aod channels. The branched eonnectiTe-tiseue cells — the coraeaf 
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PentcmCAl exudAte 48 hoart after hitra;>edtone«I Injection of B. coli 
comrannis ibowinc ttaccs in the defeneration of the ingested polj 
rooiphonudear cells. x i 000 


Plate 18. 
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cOTpvteJti — are found flattened between these Uteii The lymph 
cEoimeli communicate freely with one another and with the penpheral 
lymphaflca of the cornea 

If the injury u very alight none of the ordinary phenomena of 
inflammation may be induced and repair may bo effected merely by 
A pTobfemtion of the comeal corpoaclcf If the process is carefully 
watched, the corneal eorpu^clee at the centre of the Injured area are 
oeen to undergo degenerative and deotnictivB changes, while those 
near the periphery become ewoUen and may show prolifeiabve change*. 
The fcofifcration, however a mainly seen m the peripheral healthy 
corputcles These send offshoot* into the necrosed zone, and grado 
•fly bring about eomjJeta repair of the damaged area. ^Vhh more 
extensive damage all the ordmaiy inflaatommry phenomena mAT 
be developed, aome with greater intensity than other* An ore* of 
opacity £• formed with the domAged focu* for its centre this opacity 
being largely due to the «ccmnolAtion of polymorph onuelear leuoo- 
cytea and to the *welfiog of the corneal tissue brought about by the 
imbUjitum of flood which ho* traniuded from the vesjela. The vessels 
tt the periphery of the cornea become dilated and engorged with 
blood, a^ from these v ea ae l s, as well as from the dilated eonjunetiTal 
veeaeU, leucocyte* poas out in cojundcraUe numbea and migrate, 
on the curUce of the eonjuaettva and betweeu the fibrous laming to 
the daoiiged area The coateol corpoerlee show well moihsd proli 
foatrre changes, and In the cellolar exudate which is produced them 
rt^Fttsdee may appear as mononucleated phagoovtes, which are iDdis- 
tmgolahable from other mononuefcated eella denvtd from the Wood 
•tream or from the fixed tiasae cells — e-g endothelium — of the part. 
If the inflammahon last* for four or five day*, numerou* small round 
ceQ», retemhlittg lymphoeytee are aeen m the exudate. According to 
Ad *mi, theee are ^*11'* which have migrated from the sheaths of 
Ipnphmi tune that surround the veasels If the Infla mm ation con 
tunic* for Ung penod*. new veeseU are fanned by budding from th* 
pte-fTuting penpheral and theee poas mto the non-vaaculat 

cameo, ngjit up to the edge of tb* inflamed areo, which nsuaflv at 
tha stage tr** become an ulcer Healing takes place, and a white 
opaque fibrous dcatnx may tlwmys marie the nte of the infla mm a 
twn. Very commonly too the newly formed veeaels in the comse 
do not completely disappear donng the heafing processes and may 
obierved m msn for years afterward* 

mXAlDUTION Ih LTIIPHOID TISSUE 
The swelfing ■T>d acute teodemea* of gland* as * result of septic 
*l»OTldaii from a wound fa one of the mott fs Tml iar conditions with 
’*bich the surgeon ha* to deaL Lymphatic tiasne appears to be 
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especially axuceptiblo to the reactaona which are called mflammatkin 
thifl beiDf due, no doubt, to the airest by the glands of the bactma 
OT tiar products which are being drained from the TOond hr the 
hruphatica, Lymphatio tiwue is very widely die nbuted throughout 
the body and as a remit of inflammation many definite lymphoid 
nodules become erident which were previously microscopK in me 
These lymphatio arena, whether they are in the form of giands or not 
not only act as local defender* of the body but they also supplr 
ceUa which migrate to distant parts for the purpose of attacking the 
mvading organisma m the foci at whioh they have settled down 

During the mflammatory and piohferatiVB processes the glands 
become iwnlletL, reddish in colour and softer in conaiftcnc*. llore 
Tuinnte ezaminahon reveals the dilatation of vessels (hypersmia) 
the transudation of serum, and the emigration of leucocytes. The 
extent of the leucocyte mvanon la not easy to det^mime, unless migr* 
tion of the polymorphonuclear leucocyte* is well marked. Prolifer* 
Uon of the cells, not only of the lymphoid tusue proper but also of lU 
supporting connective tissue takes place and as has been aheedv 
said, many of these cells mav pass from the glauds and migrate to 
any seat of mjuiy 

htflamuation in bonp 

The changes which occur tn inflammatiOD in boue are idcntlcil 
with those which occur in nay of the other tissue* of the body but 
the reostant character of the tiane prevents any mailed exudabon 
from occurring, so that swelling 1 * not u pronounced feature. Pam 
ifl usually severe this no doubt bemg due in part to the preasurSv hr 
the mflammataiy oxadate of the nerve-endings against the remtant 
tiamcs Pam may result from the action of the touua on the nerve- 
endingw and in inflammation of bone the transudation of fluid being 
hmited, the toim acts with greeter intensity because the flashing and 
diluting action of the exudate it at e minimom. 

TYPES OP INFLAMlUTIOb AND CHAFACTEBS OF 
INFLAIIKATOBT EXUDATES 

1 aiiona forms of “ Inflammation have been described and it i* 
neceaaary therefore to diacn* them. The exudates vary m quality 
and quantity according to the tissues into which they are poured, 
and the nature and intensity of the inflammatory agent Thus, the 
exudates into •erona cavitie* or into Itxae aubcutaneous titsne* may 
be very considemble m amount whilo tho*e into dense tis*ues may 
cause hardly appreciable aweHmg of the part Further the exudate* 
may be seroua, fibnnona, hrmorrhape or purulent these character* 
being dependent on the nature of the Irritant and iU intensity of 
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actKoi. In aQ cues tlie exuded fiidd u naher in protein than the 
ordniaiy lymph, end may contain digestive ferment*, b*ct*tk»d*l 
tnbstanoet, etc 

1 Aoate uroos Inflammation, — This condition is one m 
irbich the tnnsadstion of lymph from the vessels u the tthent 
{eatnre, the emigration of lencocytes being only ghgjit m degree. Thos 
fibnn-formation does not take place or i* preeent only to a slight 
eirtent. All the eseentiil phenomena vlnch have been deeciibed 
shove are present, though not in the same degree or Intenaity 

The serous ezadate oocnn espeoaDy in the milder forms of m 
flammatiOD bnt in some viralent infccboni the exnded dmd may 
be serons in character The floid cootaina feir cells, practically no 
fibnn, bnt is riohs m albnnmKras sobetancss than the lymph. These 
exndates, as I have already stated bnng about a dilotion of the 
toxins, and at the same tune separate the dementa of the tissne from 
one another They may be esmen of protective snbstanoes to 
adjacent or even to distant parts by way of tbe lymphatics. Though 
these exndates are m the main iavoaimble, yet m oertain cases the 
fwalhng eatiaed by them may give nae to grave symptoms — e.g 
swellings ibont the glottis, csuimg snfloostaon. 

2. Inflskniiztation aJEFootLng aeroiu snribkoe* &oQte 
flbidiioa* OF MFo-fibrinooB Inflamma tion. — In this form 
of in£ammat30n one of the eadiest changes is a swelling and 
a loosening of the eovenng endothelial oe^ These become dis* 
charged and ate fonnd along with the vanons forms of lencoeytes in 
the exndste. The raacnlarixatton of the pari is espeoallr exhibited 
m the tnbserouB connective-tuHrae layet, and it is from the dilated 
vessels of this region that tbe emigrated Irocooytea, which are very 
abundant, mainlr oome. The proncmoced formation of fibnn which 
ocean in this oondition is in pert due to tbe denuding of the surface 
eadothelram, though the breaJong down of the Urge number of len 
eoeytes wluch have pamed out of the veaeds is the mam faetor The 
transudation of serum may bo very slight, or it may bo more abun- 
dant. It would appear that m these cases the imtant either has a 
fpeosl action on the endothehom of the veaads, cansuig its dcstruo- 
tion, so that the leucocytes can pus out more easily or has a ipemsl 
positive chemiotsctio inflaence on tbe leucocyte* The exudate u 
nch in leucocvtea, fibnn is pre se nt, sometimet m conuderabl# sbund 
anee (Piste 10 Fig. 1) bnt tbe aemm is small in quanti^ and in 
consequence the surfaces on wlueh the deposit o cc utb become covered 
with a granular or vdvety layer of greater or leaser thickness, which 
In its early stage con be readily stepped o2. In this layer many of 
the cells are necrotjo leucocytes, but endothelial and othn ooll* may 
■Uo be present. 
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In Beroufl cantiee fitnncm* exadAtes often appear to restnrt the 
spread of the dueue and the Ahnnoue adhesion* which are formed 
may confine the infection to it* sent of on^ Thn*, m the pentooenm 
the adhesion* between the coils of the mteetine freqnently htre s very 
definite localinng notion on the spread of the infljunmatoir prooeia. 
Those sero-fibrmous or fihnnOQs exudates may oconr m almoat any atn 
ation, but are eipecially oeen m eerons cavities and on mncoos soifacea. 

3 BuppimitlVQ inBonuiifttton^ — Though eappurahve m- 
flnmmabon vrill be described by another wntes (p 1^) it U oon 
vement to deal with some of the mam pomts here, so as to eiUbhth 
the definite association between this form and those already described- 

As m the fibnnoua fonn, the leucocyte emigration u the essential 
featnre but owing, in many cases, to the continued action of the 
beotena, or to the want of protective reaction on the part of the tiesnes, 
the baoten* for a oonsiderable tune hoW iway and the cells undergo 
degeneration and death. Thns there u produced at the focus a thicJ. 
more or less creamy and opeqne fluid (pus) which w composed in 
the mom of polymorphonaclear Icooooytea, some of which show 
qmte reguUi nneieor staitung r<>act»oiia, and have in thar cytopUtm 
foreign maternal, especisQv bactana m aH stages of degeneratioiu 
Others show bsdiy-stammg, broken op nnclei. Mononucl^ted ceUs 
denved from the blood and from the fixed tusne eiementB may alo 
be pr ese n t in greater or lesser nambers In addition there u always 
partially digested necrotw tissae. Fibnn u usually absent, and the 
causal bactena may or may not be present they in the iatei stage*, 
have become completely dmntegrated Thus sterile ** pus U not 
uncommonly found- The abseooe of fibnn i* generally attabuted to 
the disintegration of the proteina, of the necrotic ti«uc and of the 
cefli by ferments develop^ by the patbogenetio bactena or derived 
from ^e cefls These proteolytic ferment* cause a bquefsction of the 
vanoua elements, and thm hqnefied and paitjally degenerated material 
constitutea pua. The pus, in addition to the ferments, peptones, and 
bactericidal substance* may contain cholesterfn crystal* and fattv 
aads, *f well as pigment denved from red Wood-corpuafies or pro- 
duced by ohromogenetic bactena. There secans bttle doubt that in 
the vast majonty of suppurative inflammatory reectwus in the 
human rabject boctenn art or were, present but it must be admitted 
that pus may be produced exi»etiin«ntanv by the injection of certsm 
chemical Imtants, each as turpentine, or the salts of mercury and copper 
as well a* the products of the growth of certain bactena. The 
fuppuiatiTC condition* which sometime* foDow the Intramuscuhir 
injedioQ of mercory in ca»e* of syphilis, or the subcutaneoa* Injee 
tion of antitoxfri, may be aseptic ^t the e**e with which orgsmim* 
can gab admi sion from the auperficUl part* of the iLln renders it 
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iScult In m*nj’ cnM* to artunnU th® rtUtive pnrta fiayed by the 
bcctdla and the chonkal Izntant. 

After the introdoction of bacten* to the tmoca, there u a period 
dnnng Thioh no reaction U obaured, bat in which the baetena 
are mnltr^ying and producing their toxina. When thn proctas haa 
reached a certain etago the definite mctiona of mEammation are 
exhibited- The cajdllanee of the part become dilated and engoigod 
with blood- There ia tranaodahon of lymph and enngatKm of lea 
eooytee t>iii latter phenomenon bong ao extenstre that at the inflam 
matoiy focuB the immigrated oeDa completely obaeare the tiasue cella. 
They ehcw maiiced phagocytosa to the baetena, and at the Game time, 
probably owing to the action of the tonna prtxlueed by the baetena 
many of them undergo degeneratiTe changes and ultimately become 
diaaolred (Plate 187) Aa long aa the reactive piooeasea in the tiasnea 
of the body are not able to oTcrcome the baetena the enngrahan 
and eubsequent dntractioa of the leococytea will contmne. Thox 
the c u ppurattre go on apTcadmg indefinitely When, 

howarer the bacteria have been conquered by the tume cells a local 
uattoxL of the dertmctire area ti teen and an ahjcew ptodcced, the 
outer wall of thn bemg a maxi of leuoooytea in which the degenentive 
ehangea ate not matki'd, while the central part eonxiTta of d^aneiated 
and partially dnolred leueoeytea and tone fragment!, Lrring 
baetena may atSl be pnaen t, but thetr activity and than numbei ate 
mnoh dtmTnM^l>r^ 

In lappuratrre mfiammatioa of aerona auifaoea, the fibnnaru depout 
w]uch foenta m the eady stage of tbe inflammatory pioc eaa may loealiie 
the baetena, and thus the pua-fonnabon may be eoofined to a tmall 
area. Snob localised tuppuratiTe oonditiofi* are found m the region 
of the appendix. At later atagea the fibrm may become dtssolved 
and a general spreading mfiammatum be prodneed, bat in a consider 
able proportion of cates the fibnnout adheaioiu may remam intact 
ontn the active period of tbe baetena has come to an end and the 
oeate mfiammatory process has vaboided- 

4 Htamorrhaglo inflammation, — Blood, in varying qnan 
titles may be found in ad rTiwee of mflammatoiy cradates, though 
in tome it may be so abundant and occor so auiy that the exad^a 
may be regarded as a definitely ImuTiibagie is diftinganbed from 
a serooi, fibtmotts or purolent one Such exudates osoally indicate 
oxtensn^ change*, portkolariy of a tatty nature. In the endothelmm 
of tbe mpiUary wells, due to tbe inteoaity of tbe pmoary lexKn or to 
prerioos de g e iier ative change* in the vascular system, or in the blood 
and tbe blood forming organa. They occor especially In pontions io 
which the capiDanes are not well supported— e.g m tbe longs hM on 
serous surfacea. 
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6 In fl ai T L t natlon affeotlQ^ mnoom ■urfaoes.'^T^ 
types of mfl&nuBttian aSectzng muCDtu rarfactt, or affeotiiig ror 
£aom Imed with ucretiiig epitbdiAl nglla, are moit oonTemently dealt 
with under the cubheadinga of Membruious and Cat&irhai Infiim- 
xnatacmB («e below) There are, howev er ooroiiKiB ahanwten#tK* 0/ 
these two types, u they afiect muootii inifscefl, to which reference 
must be made. 

The hypenoHUa, the tmuudation of eemin, the emytretion of leoco- 
cytee, oU ocoor m the auhmucoua tuauea, but they are more or kn 
oonfined to thoee tiasues by the defimte basement membrane. The 
mucons oeQs are ftnnalated to produce moiBaMd amounts of moom, 
and thtiB the doohaige la mocmone rather than fibnucma. Many of 
the mucous cells partly u a result of the tozms, an,l partlr as a 
reenlt of ovor-atimulation, undergo deguneratiTe changes. If the 
mflammation is only moderate m intensity the mucm wiH be 
abundant, the caat-ofl ceCs and the iancooytea relatirely scanty 
{t^aiankai xnficmAnatxon) but if, on the other hand, the reaotioo is 
intense there is nearoeia and death of the mnconi cells and the pro- 
duction of a distinct membrane compoeed of these cells, of leucoo^es, 
and of flbmi (fnetahronous xnpjtntiuaton) 

(c) Mambranous Inflammation — ^This term is applied to eases 
m which as a result of the inflainmatory changes, there u formed 
a definite membninoos structure This membrane, or more cczrecUy 
faUe membrane, is compoeed of mfiammatory exudate emd necrobe 
tissue, and oocun especially on mucous surfaces — eg the throat, the 
mtestmea, the bladder — ^but it may also be found on euperflcisl 
wounds. The causal rmtant u either in of on the superficial layers 
of the affected tisne. The rewela show maiLed engorgement, the 
transudation of lymph and l«ioooytet is coiuoderable, and the exu 
data forms a coagulum with the supezficisJ cell layer* which hare 
become necrotio. The membrane u at first more or le«a adherent to 
the deeper tusues, but by constant accumulations of leucocytes in the 
deeper parts it becomes grtdoally separated 

Adami states that where ^ere exists a well formed basement 
membrane the diffuaion mwards of toxms is arrested to a considerable 
degre e , only the surface epithelial layer undergoing necrons and being 
cast off 

The term dtfJiOtertite is often applied to tbu form of infianuns 
XKin, but, as many of the casee ore not m any way related to the 
organism of diphtherta, the tanu membranous ta m my judgment 
much to be preferred 

(6) Cafarrhaf Inffammaflon, — The esseutisl change* m this 
form of maammation are proliferation, desquamation and degeners 
tion ot tie epltieliil eecretnig cefle. tie proli/erative ctumgee bemg fa 
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exceM of the degeiieratiTe onei The ehen^ u fointd m hs mon 
mtenee degree m nmooxu membreat*. The reneb In the deeper 
part* always ihow engorgement, and there are, m additKm, tranaada- 
bon of lymph and emigiatun of leucocytes, both of these phenomena 
being often present to a eoncderable degree. The secretion of the 
c*Ua b alraya increased in asunint, 13 watery or mnooxo m 
character Exanunatton of the exudate shows that it contains 
r mmoT rmt leooocytea, and also epithelial cells wbch may show pro' 
hferatlTe changes aa well as degenetabre ones. All forms of cells 
may exhibit phagocytoca to other ceDs or to foreign particles — e.g- 
blo^ pigment, etc. 

6 Int«ratltiaJ inflammation. — In this coodibon. as the 
term u generally employed, there u an overgrowth, more or lets chronu, 
of CQcnectire tmoe along the tinea of the sopporbng fibions tmnea 
ol the part. Thu ore rg r o w t h u nsoally a result of mfeobve or other 
imtants actmg slowly btrt it may be brought aboot by special strain, 
or It may be a sequel of cbronio degmerabre and absorphre 
proceaes. In this process the fibrons bssne is at first cenolar 
and coUeebons of small lympboeyte-Ulce cells may be seen at ranons 
pomts bnt the osoal pbenotoena of mSamroabop-HilUutaon of 
retseU, lymph transndaboo, leaeoeyte emigraboii, et&-^re absent 

The coodibon u rather that of a hyperplasia than cd a true mfiam* 
matoiy reactum. and u well Qlastist^ m the orergrowth of fibrous 
ttsfue whjch takes plaoe m the longs m the brer or m the kidneys 
as a refolt of the notation caused by foreign parteles or by bactemi 
or metabobc poisons. Thus, anlhraeosu m tb« faings and cmhcms 
in the Urer are typical examples of ** intersbbal inflammaboD.” 

7 Parenohym&toaa Inflammation. — ^Xhe changes are of 
a degeneiatnre and not of an tnflammatory character thoogh they 
axe very commonly associated with mflammabon. and may be brought 
about by the direct actwn o! toxins on tbe bisues. They may 
howerer also result from onpatred rascnlar supply or from alter^ 
metaboTm pcrocesses. Thongh mmmly a ehange m the fnnctknung 
ceCs of a part, the eondibon is practically always asaoeiated with 
changes in the supporbng bsroes ai^ in the veasds. The celU become 
swoQm and the eytoplaimto reticuhun becomes more erideat, pro* 
dating the so-called “ granular ” appearance. The nucleui may show 
evxdences of degeneratiTe changes in Taryrag degrees. The vessels 
are usually dHated, and the snpportmg tissues may be swollen and 
may show mfiltntwa with leocoeytes. 

THE CAUSES OF l\FL.UliUTIO\ 

Bnct®rl«J — In the vast p ropot b oo of cases of acute 
tKm, bactena are the direct eiotmg cause. The nuero-ormuuims gum 
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admission m vuicms wiys, and by thmr imtant action, or the imtant 
action of their toxins, indnce leucocyte emigration the other 
inflammatoTy phenomena which have been deacribed, E>en in 
oeaea where the excntiDg imtant ho* been thermal, c.Kmnii: *!, or 
mechanical, and where the deetmotive and reactive conditions are 
the result of wounds, bums, oortoave agents, or foreign bodies the 
secondarv reaolts are often thoM which call eepeoiallv for sorgiool 
interventioii, and they are most frequently caused by the introdo^on 
of bactena to the damaged area Thus, in emphysematous gangrene 
it IS well eatablished that the <^nm1 organism is especially vitiileiDt 
in wounds in which there haa been consderable destruction and 
laceration of the muscular tiarae. The pathogcnebo bactena are the 
causal factors in the majonty of cases in the human subject, but it 
must always be lemeimbered that saprophybo bactena may lodge m 
an\ wound and, though not causing any dedmte inflainiiiat4xy re- 
action, may binder the healing process. These bactena then, are 
important from the point of vierw of the surgeon, and it may be nid 
that surgical antisepsis is largely directed to the deatanction of 
theae organisms both m the wounds and m the luzionndmgi of the 
operative area. These saprophytio or putrefactive bactena may gire 
nse to gas-production m the tisraes, and the fou] pus of empyemas 
and arpilup auppuntive conditions is gunenHy placed by thsn. 

Further In indammatory oondibons we hare to oonstdei the 
bactena whkh ore normally present in the slnn and on mucous 
surfaces and which may m special curcnmstances anome patho' 
genctlo functions — e.g some of the intense inflammatory conditions 
of the ahmentary canal are undoubtedly due to BamBu* coJu 

In regard to the production of mflammetioTi by bactena In any 
given case, two msm factors have to be considered — the resisting 
power of the mdmdual tisries and the virulenoe of the oigaoisiiis. 
It has been firmly established that the hssnes can destroy by virtue 
of the bactcnadal power of therr floida u well u by the phagooytio 
power of their cells, conrdereble numbers of bactena, and that this 
destruction is more marked if the bacteria have a feeble reiistiiiR 
power Any condition, therefore which lowers tho resisting powers 
of the tissues, or lessens the bactericidal activity of the body fluids 
must render tho individual mow susceptible to attack by bactens 
and win probably intensify any inflammatory reaction which Is set 
up Again it is a wcQ-cstabliahed fact which we need not discuss 
here t^t moro mtense reactions may be produced by one typo 
of bactena than by another and that ono form of organism miT 
produce even in the same Individual two or more different couditiorH 
— e g streptococci may produce spreading luflammatory conditions or 
localised abscess-forroation or necrosU. 
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Traumatic. — Under thfa term may bo indoded mecbamcal, 
thermal, and ohecucal caniea, aa all of then act ai direct imtanta npon 
the times and bnng aboat odl-dmotegratnm. The prodnots of this 
celMar degeneration may in their tnin act as additional imtanta, and 
K> the mflaminatory retctkmi may bo definitely aet up or aocentunted 
Amo ng the mechanical csmaes must bo moloded aH ^roonda, bnuaea, 
and fnacturea, the mteauty of the resaltmg mflammation depending to 
a oooaideiable extent upon the nature of the injury Thui, m clean 
nzrgKal vnunda all the phenostona of mfiammatum are seen, but they 
are preaent only m a mmar degree whereas very ertennTe and xery 
eerere reaotKns may fcdlow lacerated wounds or brmaes or fractures. 
This same Tanabon m reaction ta Olnstiated ro bums and in froet 
bitea, the resaltmg tuaue-changea being only ihgbt or xerv §6X810, 

Of tbe ohemical imtants, aren weak aolutious of cotromve sub- 
limate or carbolic aoid may grre use to aerere reacbous, and may 
bnng about tbe death of concidemble areas ol bssoe. Amimg these 
chemical imtanta oertam toxma pzodaoed by plants and animaii 
must be inchided. Tbe stmgi of msecta, the xeaiom of snakes, and 
such anbetanoes as mustard cantbandea, aruton oil, etc. are capable 
of producing all the reactions of mflamination. 

NATToa^-^Tbough we regard with Keptioiim the frequently 
t ixpr e ai e d opmnm that Derre tetMo, per «§ can set up mfiammatorv 
reactions, yet it must be admitted that many ooodlfacui whkh can at 
preMoit be attnbuted to nerrous cmosee alone cannot be datmguished 
from mflammation Thus the pathologual anatomy of the condition 
of icrpes roster allies it with mflammaboai, and yet all the endenoe 
aeema to pomt to the cause being a disturbance of the poetenor root 
ganglm, Agam, Tunoui types of rryOtema are regard^ as nerrocs, 
and they certainly show many of the mflammatoiy phenomma, though 
some of these — ag Jcucoojtc ©migraHon — may be only slight 

Host surgeotu are fsmJMr not merely with “referred pain,” but 
with what may be called referred mflammation ” — 1.0. areaa of red 
ncaa or actual taflsTnmafTfm o a ai rrin g at some dutanee from a primary 
focus, but both being m the da rtri b oti cn area of a particular nerre. It 
u possible m these eases thst the nerre itself has no special action 
but that the infectiao u caused by mMM of lymphatics m tbe nerre- 
sheath Adami maintains that m many of these cases the poisons them 
selres are not the direct cause of the inflammatory manifestations. 
He holds that the untation of a senaocy nerre of the p rimaril y 
mflamed area mfluenoes tbe whole of the neuron of which rt Is a part." 
Thus, the irritant action b distribuled by tbe branches of the nerre 
and so the rascnlar and other changes which are the important 
feature of tlie pranaiy focua must be regarded as tbe result of 
reflex actum. 
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CHRONIC INFLAMMATION 

The term “ chiomo mfi&mmatxon ” la used to denote at leart tro 
different conditioiLfl In one it la applied to the re*nlt» ptodnced by 
an mfl a mm ation whioh haa laited for a long tune, but m irlucb the 
acute reactiona, tbougb present, are not marked m tbe otiter to con- 
ditions m whicb the mam change is an overgrow t h of fibrous tune 
resultmg from a slowly actmg imtant or as a sequel of degeneiatiTe 
changes 

In the first type of case all the ordinary phenomena of biflsrnma 
tion ere pieeont to a greater or leea extent the mflammatory emdats 
ts produced, and this nndeigoes orgamiatioii, and mav eventually be 
converted mto dense fibrous tissue, by the processes which will be dealt 
with m the section on Repair (p. 169) Side by side, however with 
these reparative processes the degeneratave and mflammatOTy ones go on. 

It IS common to speak of obrtnuo pentcnutu or chronic pleon^ 
when we merely mean the results of an acute process, the whole of 
the degenerative, and reparative processes having 

subsided This should be oleaily differaituited from true chrome 
inflammation, where all the processes are going on nde by side, 
though the reparative are uso^y m excess of the dertmcbve ones. 
There are numerous examples of flint form of chrome inflsmmatjon 
but perhaps the beat examples are found m diseases of bone, where 
the reparative overgrowth is seen m the marked thickemnga which 
are cwstantly present. 

A similar chronic inflammatory condibon may be due to special 
organisms that have a low grade of vunknce or at any rate, pro- 
duce a weak toxm which acts alowly on the tissues. Bueh chronic 
mflammatory conditions are obaraotenatio of tubercnJoeis, syphilis, 
leprosy glanders, actmomycoais, etc. In these conditions the ordmaiy 
inflammatory phenomena are present, but the special feature is a 
production of granulation tissue resultmg from a proliferation of the 
vessels and the cells of the part. In this form of chronic inflamma 
twn there may be ezbihited certam special features, such as necrosis 
and giant-cell formation, these giant e^ being fonned by a fusion of 
mononudeated cells. 

In the second class of coses the special charactenstw u the pro- 
duction of new tasue for the purposes of regeneration or replacement 
of old tissue The condition u rather one of hyperplasia than of 
Infljim matKm. The ordinary reactiona which are teen m acuta inflam 
mation are absent. 

Aa a general mk, the connective tmue which has replaced the oid 
tissue IS seen m the early stages of its eiistenee as pranaUtbn tuiue 
Subsequently it oudergoes various changes which need not bo «lewfbe<l 
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here, bemg ereataaDj converted mto fibrilUtod oocneotrvo tone 
Thn hfperpljiaia it fretjuently •een In muoont membrmee which 
are the teat oE tome ohnmio Imtattoai, the Taooni elomenta of the 
moeoca, hut etpeoially the lymph nodet, becoming thickened and often 
fibroce Chroiuo mterstrtial overgrowth of hbrons tiatne u teen m the 
long! hi cuea of anthraooelt, nboovs, tjphihi, j^andori, etcL, without 
any accompanying aonte mfl&minatoiy ehaogei, and a armiUr over 
growth of dbrona tame occma m the liver bdney etc. in the to- 
called chronic mtezrtitul Tnflammafann^ (cdhoeii of the liver chronic 
interatitul nephntla, etc.) The eMnbal changes m all these ctset are 
degeneiatloa thI neerocu of the apeoiaOy fnnetionmg elements, and 
a replacement of these by timie vlueh a at firvt osllnlar hot later 
definitely fibroni It is tme that lenoooyte emigration and other 
mfiamioatozy phenomena often occur arormd these areas of what 
Adami oallt “ replacement fihrocu, but we regard these as secondary 
to the degeneratioa and neeroeia. 
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THE CUNICAL COURSE AND TREATMENT 
OF INFLAMMATION 

By S MAI NARD SMITH aB , M B , B S , F R.aS 

Tex c*n 8 fttion and the pathology of nxflaaiiiiatioii bavmg been dia- 
ctuaed in det&H m the preoodmg artaole it li intended now to Tiew 
the phenomena, of mflanunatioii from the ftandpoint to 

ahow by what local and conatitirtJQnal ngn* and lymptoms the for 
geon 18 enabled to infer the preecnoe of the vaxions pathological pro- 
oesaea which caafftitnte rodammatiop to pomt out how these procmes 
may tezmmate and, fin iP? to duonu the meana which the fnrgeon 
hu at his disposal to re0t<£re the paxta to theff nomal 

conditaon. Ai pathologically’ ao also ehnioally aonte and ohtoiuo 
mflammation are to fu lemcrred m their maniieatationa that they 
need leporate oonsiderataaiu 

ACUTE inflammation 

I/OGOi •ytnptoDUL — The local mgDe of acnte inflammatjon can 
be grouped under fire headings 

1 Redneaa. 4 Pam. 

2 BweEmg, 6 Interfereru:* with fonctuai, 

a. Heat 

The firtt four of these have from time unmemonal been looted 
npon ai the cardinal ti gni of mflammation they are the mhor d 
ivmor ettm cofore et doicn of Celwia. 

1 Rednce*. — ^Th» a doe to the hicrtaMd amount cd blood pwaent 

m the Tesada of the inflamed area. In the eariier stage* there u a 
bright red hlnth of the tkm, diaappeanng with the preaiure of the 
finger and rapidly returning as the preeturo i* removed. After a 
fittle tiroe it u found that whflo the colour duappeara, on remortl of 
the preasore it retnm* but slowlj the veaeele of the part are dilated 
but the blood flow through them U alow At the aame time the 
deexeaaed rote of blood flow leada to le*» perfect oiygenatioo ol the 
blood m the region of laflarnmation and the colour change* from a 
bright to a dttsVy red laiter the colour become* *tlll darker and 
a*»um« a pnrpiub tint p ie*ame with the finger no longer emptie* 
«» 
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the tomI, and the colcnn la oot caaaed to diaappear ftaai*, or btoj 
thiomhoeii, hat occtrrred. In tome of the mot* actite forma of inflamma 
twn mottled red patches are preaent, whore the red corpoade* have made 
their way in large nambera throng^ the damaged walls of the vesselt. 
In mn-Taaenlar tuanes the rednees most be looked for m the na^bonr 
ing vuoular parts the hyperamta and congeotion of the conjonctiTa 
in comeal nloeration u one of the best-known examples of this pheno- 
menon. After the sabsideoce of an aonte inflammatian the restonbon 
of the vesadi of the affected area to their normal condibon may ocenpy 
weeks or months, and coase<ja'*ntly the rednesa la of like darabon 
moteorer when large numbers of red corpnades have escaped mto the 
bnrirf around the vesada, permanent pogmentabon may remain. 

3. Swelling is dependent in the first place upon the increased 
amount of blood m the part but very soon exudation of flmd and 
ctHf from the distended blood-vesads takes place, and the swdhng 
becomea more obvioua. When the akin pts on pitssnre m a case of 
acute inflammation, ezudabon into the basuea immediately beneath 
it may be mfezred. The amoont of exndabon which takes place is 
dependent chiefly npon the lauty or denarty of the bisnes inTolved- 
Tl^ in absceca of the plm t^ dense Bnhontmneoos bssne, inter 
MCted ererywhere by tough flbrons hands, a capable d moving only 
the amsUest amount of exndsbon, and the sweUmg la companbvely 
ali^t. ElmHatly inflamed bones cannot themsdves sweD in response 
to {frflamma tiop utd any enlargeanent detected by examination li 
due to exudation into or beneath theor petiosteal corexing. On the 
other hand, ezudabon mto the lax tusues of the eyelid or the scrotum 
may give rise to the meet exaggerated de g r e es of swelling. Ne^eot 
to bear m Tnind tbU diffetclng tendency to ezudabon may lead to 
error. Thus, to recur to the first-quoted example, of a palmar abseeta, 
while it is true that the palmar swelling is sli^t, there may be a very 
advanced degree of tumefacbon of the bssues on the donnm of the 
hand, which may dtsbact attenhon from the real site of the affeebon. 
As a fuxthei example may be menhoned the vwelling of the eyelid 
which may accompany an mflammatoTy focna on the scalp hidden 
from view by the hair It will be ondeistood from what been 
said that the amount of ewelting is therefore not oecettarily an index 
to the seventy of the Inflammabon. 

9 Heat m inflammation is both a sohjeebre and an objective 
phenomenon. To the pabent it is evident by the cbaractenstu 
homing feehng, whilst the surgeon may teadilv appreciate ita pre* 
SQDce by p1*fjng his hand over the Inflamed part. The me of a ther 
mometer will show resdfly a differeime between the temperature of 
the akm over the area of inflammation and the normal «hn at a 
<&tance. At is stated later inflammabon is associated with a me 
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of temperttur© of the body genarilly but the cjoadition now under 
conaderution 1* the diflerenoe in tempermtiue between the mflimed 
are* end the other pert*, Thia local heat u due to hypenercua, 
not to any local production of heat hence the local tempeature 
never neee above that m the left ventricle Elaborate eipemnenti 
have been m ade with a view to d©<Ti<lmg whether there u any actual 
production of beat locally as tb© resnlt of mflammation and it niiT 
be taken as proved that any aooh production u of the Bhghteat, and 
u incapable of afiectmg the general body temperature, 

L Pain 11 a prominent almost constant feature of acute 
inflammation. It is due to pressure on the sensory nerve termmali, 
as a result of hypenemia and ciudatian, and rt u probable that the 
inflammatory prooeea renders these hypeiaensitive. The degree of 
pam is dependent not so much npon the amount of hyperanma and 
exudation as upon the tenuon — that is to say upon the ability of the 
inflamed part to expand in order to acoommodate the distended blood 
veseela and the surrounding exudation Thus, laflammatory exude 
tion into dense tissues such as the palm of the hand or into a bone 
or beneath firm and unyielding structures snob as the popliteal fascia, 
will cause the greatest pam exodatioo mto an svehd or beneath tbs 
lax sbm at the forearm is, however comparatively pamJeai, It may 
be said, therefore, that the pain of exodation varus mveisely with the 
fwenmg The chofQCter of the pam differs with the tusues affected 
thus. It IS burning when the canjoncQva u affected, itabbtng m the 
case of the pleura or the perTtonemn and aehmg m inflammation 
of bone 

6 Interference with function u mvanahly present This u 
due partly to the pam oaosed by use. The mflamed eye cannot beat 
the hght, and the patient cannot move an mflamed band. Eruda 
ban, deranged blood supply and damage to the conatitacnt oelli of 
the part also have then abaro m this unpamuent of fonction at ihown 
in the ceasabon of funobon of seereting glands or the imperfect con 
tracbon of an inflamed muscle 

Ckinvtltaiional altfna. — Accompanying the local mfl a mn ia 
tory ptoceea, certain general or oonsbtubonal Bgni are present m 
greater or leseer degree. These signs grouped together may be 
designated by the term “ fever Before proceeding to describe them 
in detail it is nece*ary to consider the agency br which a local 
inflammabon gives n*e to systemic disturbama. Tbe msjonty of 
mflammatorr processes are due to the presence of mjcro-orgamsmJ 
and in these ess e s it u the abeorpbon mto tbe drculabon of the toxms 
produced by the growth of these organisms which u respooribie Thst 
tuch is the esse has been proved by the pioducticai of fever by inject 
mg into the orcnlabon the products of growth of arbfidal boctcrul 
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enltorei. It b, hcrwvro undoatted tbit lebrflo «7mptonii m*y 
follow Moptio inEammitoiT' prtacuCTW mdi u ncolt from fno- 
tone ot nbcutuMoos extnTuaturm of blood. Is tbtf otM the 
probAbb csoM is tbe pnuztoe m the eacal&tioQ of flbnn ferment 
•ct free at the nto of injury That flbrm fennant u capable of pn>- 
daang ferer has been shown experfmentaHy in antmali, and in these 
the pheoomena which follow have been fonnd to correapoDd closely 
with thoae obaerred after the injectum of tooins. 

The moat prominent and most constant of the amttitntronat ngns 
of inflammation ii a raised tempeialuie, aE^t and transient in cases 
where the local pr o cta s is aaeptio, more ma^md and mote lasting 
where a baetenal umaian haa taken place. TVIth thn the pabe nsee 
and b fnll and bounding tbe respirations also become inoieased in 
ftei^enoy The patient complains of headache, losi of appetite, 
and thnirt the ekm b hot and dry the tongoe white and coated 
the breath fool, and coBshpatian is praent, the motjom when 
passed beuig nsdoly offenareL The tpone ts of high speofle granty 
containing an excess of nno aod and oratea, and u many cases 
alh nmm may be detected. If the inflammation eoDbnoe, the gcneial 
strength of the patient ts senooaly toed he beocmes exhaosted 
and emaebted. The oomplezicn grows tallow and a caiying degree 
of anemia xesolts. T Wmam may eosne, and may nsher in a fatal 
tisnmnation. 

While sooh are the eharactcEbbo pbenamem to be o b a er re d , h 
may bo pcdnted oat that two types of ferer may bo reoog ni ied — the 
stkeaio and the ojtAeatc. In tbe former the signs are those ena 
merated, and the term sthemo may birly be emjiloyed when they 
are well marked. At times, howercr owing to a particularly nmlent 
form of infeotioii, ox coiaeqaetit upon a prolonged duration of the 
inflammatory procem, or in other eaaea, as a reaolt of an enfeebled 
and poody resisting constitnbon, the ogne are modifled. The emacta 
tion and exhanstioQ are more prononnced the pobe-iate b vary high 
but the pube is feeble and eadly compressible the temperature is 
higher Anwma is marked, the tongue is brown and dry the teeth 
are covered with sordes, and a low muttering ddaiam enmes, to be 
contrasted with the restless or raving deHrium of the sthemo type 
Owing to the occorreDce of this ^pe of fever m the bter stages of 
typhoid, it b often spoken of as the typhosd state. 

The constitaticinal signs ot infiammatton having been thus r ev ie wed 
the causes of these signs wiD now be consideTed. The regnbtion of 
the temperature b dependent opon a heat regobting centre in the 
mednlla, wUeh malnbins an equHibiiam between the heat produced by 
tisrao metabolism m, more especially the voiuntaiy muscles and great 
viscera, and that lost from the skin br radiation and peispuatinn ird 
i. 
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from the hm^ by rwpiration. The ooonzreiice of pyrexia is tbeietore 
an indioaboii of atber mereaaed beat production or dimmuhed h ^t 
loea. That the former BUggeeUon u the only tenable one may be ntr 
nneed from the obviona eyidenoea of moreaeed metabolism pv® by 
the wasting of fatty and mnsoolar tisauea, and the motease of area 
and xuatea m the nrme, and haa been oonohmTely shown to bo so by 
oalonmetno obnryatiQna m aTtimola 

It u generally held that the moieaaed heat prodootion u not dne 
to direct action of the cmralating toiina ox other pyrogenebo subitanoe 
on the banea, but rather to the derangement hj them of tbe heat 
regulating oantre. The other phenomema ohnerved m fever may be 
explamed by the action of the toxic enbetance* m the Hood on tbe 
cells of the organs through which it arculatea thus ohangea are found, 
and mav be demanstratod mictoscopicallv m the cell* of the heart 
muscle, of the kidney and of tbe bvor and other secreting ^sndi of 
the digosbve syiteuL 

Tnrmlnatlona of Inflanunatlon — When tbe mflammabOD 
has not been eevcre or prolonged in character the exudate may dis- 
appear the Hood flow through tbe tissues be restored and 

the vessels return to the normal. In such a case roclttfuw is ud to 
have taken place. In other cases tbe mflammatory aobco progremes 
the oonbnaed acbon of the bacteria causes deg«serabcm snd 
death of the f*1l« in the mflamcd m tbe exodate, and to 

ptce u formed- The second tornnnabcai of laflammabon is that m 
nppimrticn. Again, when mflammabou is of longer itandbg the 
tiaeoca of the part become refdaoed to a greeter or lesser degree by s 
mass of cells such as are presMt m inflammatory exodntee. This 
mass of cells does not beoome absorbed agam into Tcaaeli and lym 
pbabca, but remaina and undergomg vusculanantion forms grsnu 
lation tissue This later undergoes further tranifonnabon mto Cbrcml 
tissue bone etc. aooording to ita site finch changes are pcrtica* 
lorlr likelv to ante when tbe inflammation is of a less severe or sab* 
acute type, but roar also be a subsognent stage m tbe acute proceis, 
the fomuitioti of granulation tMue with its sequel fihrosu oootma 
mg sluggishly and produemg the oonditico of olronie \n^a 3 Km{A\on. 

ben a free surface of skm or muoous membmno is inflamed tb* 
process may tennmate In *dcotrfi<m. lautly when the causal agent 
of the mflammation ts of an anusaally virulent type, or when coO' 
stitutional or local changes have ksened tbe resistanee of tbe tissue* 
gaif^TTM may occur The immediate canso of tha ii depnvaHc® of 
blood-supply dne to extensive sunuunding thiombcsu and * 

temnnation is jortinilarfy likely to anse when the denutv of tie 
inflamed tissuei is such as to render it dilEcolt for sweUmg to take 
place in tesponi-e to exudation This will ennse the vewl to 
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from tbe ^c a *me of tbo exmUte, and will prcopitato tiuombosu when 
ilowing of the blood-ctieam or ftass u alreadj present. 

treatment. — ^Tbe mtrodacbon of Bter • hTperemio 
Pitr ffii-i d 48 a rtmtme treatment for all inflajnmafaon teemed at first 
nght to he eo ahaolntely opposed to the old methodt of treatment, 
m wluoh the chief aim was rtated to be to rehere the cangetbon, 
that it a adniahle faoefl;^ to review the theory of the treatnucit of 

inflTf.Tr>«twi 

It u mnr generally recogniaed that infiammaboa n not m rtadf 
a ^Tmfnl piooeea. It a ertdeiioe of the exatcnoe of a harmfol pro- 
r<i— m the shape of a bacterial mvason. UareoTcr tt a m large part 
the attempt on the part of the body to reaat that mvasion. Dimtnn 
two of the Kveoty of the mflammatoiy phenomena acco mp anies 
the TWtory of the tasaet over the attach. Tha u not endenoe that 
the body has overcome the bot that it has overcome the 

h ^iTid invasuQ whwh was the eaose of the faifl>rtinTtavi. The m 
flammattoD tabcdea when the defeat of the beetenal mvaswD lemovet 
the canse. It is therefore neceoary to Hismue the idea that mflam< 
matwn u in itaeff dangeroos. It is a danger signal (Adacoi) Bier 
indeed, in his hypetsumo treatment aims at mgirasang liypenemta, 
and madeDtaHy the eweCmg and ledoea whioh ue the w>rdiw>l ngns 
of mfiammattoa and bis method of treatment has been very widely 
adopted, thoegh perhaps leas ra ths eotmtiy than ebowhere. From 
time uniDemanal, b owev er it has been looked upon as tha greatest 
in treating infl«mrn»hnn, to redofl© the ooogestion. 
The obaerratioa that aQowmg the arm to hang down when a 

finger is faflamad caoees tbe pam to become mtense and throbbing 
whereas laisiDg tbe arm gives immediate rebel, has so orezsbadoir^ 
the dtsenwoon oo inflammation that it has been soogfat to prove that 
any every soccesafnl measrtre adopted m the treabnent of 
mabon has for its rationale the dmunotwo of congestkm. Heat in 
deed, has been almfut amversaQy iodaded in textbooks nfwf^r the 
means of reBeving conga bon, and many theona have been advanced 
aa to the way in which it doa thh. That beat dimimiha congabon 
has slways seemed to me to be an untenable hypothais, and con- 
trary to an expmenca. It cannot be denied thal, ex c ep t in casa 
of tranmsbsm, bat is the means nearly always emplcyed in tbe 
trabnent of infiammabon, to the exclnsiOQ of ^ if it be 

accepted that hat prodnea hypeiwmia, it would seem that the 
prodne t iop o! bypenemia has always been the most commonly adopted 
method of trating infiammabon. Of rec en t Tears tbe statement 
that hat dimuusha congesbon has been disappetnng from text- 
books, and the expenmental work of Schkfier has thrown llgtit on tbe 
setosl local effect of this method of tratment. The expenmats 
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referred to were oamed oat on nbbitJ Threidi were boned in the 
tisBuea on the two ndee, either sterile, treated with chemical] imUnti, 
or unpregnatod with organisms. Heat was appbed cm one side, the 
other being left u a controL Hemoral and histoIogKail inTCftigstioo 
of the afteoted areas enabled oompanson to be mode between the 
treated and the untreated tissaea It was found thst, on the side 
on which heat had been applied there was an mtense hypci»inu 
with dilataticm of the artenre a ▼nry oonsiderablo exudation of Ijmph 
and, to a large extent, a disappearance of the leucooTtoe which on 
the untreated aide, were maood round the focus of iiJection or im 
tatioiL If suppuration had already ooourred the application of heat 
caused an increase of the floid oonstitnents of the pus and an increased 
tension m the abeceas whioh favooied pomtang along the lines of 
least reeitUnoe If after allowing some houii for its effect to dereJop, 
the Implanted thread wus removod and heat then apphed it was 
found that the area of cell inflltiatioD which was present on the side 
of control had slmoat completely disappeared on the side treated 
These effects explain the QlienwJ obeer^tioDs which are mstien 
eroryday knowledge While rooognixiog that heat incressre hyper 
enua and forms as a rule, the best method of treatuig acute infUm- 
mstion it must be acknowledged that incttions, scanffcatioas, local 
and guneral blood letting, and the administration of cardio-TSseulw 
depresaanti do undoubtedly rellere the local hypenemia, cemgestko* 
and exudatioa and, moreovor it connot be controTorted that each 
and all of these have important places in the treatment of inflam* 
motiom 

The truth is that different ooaes need treatment on dillermt lines, 
end this ptmmplo is to be reoognired in the practice of the past sad 
of the present. Adami divides cases of Inflammation mto three desire, 
as follows (a) TFiiere Uie Ictxd reaeium « adequate The ordinary 
aseptic healing of a wound or the normal process of union of a fracture, 
are examples of this. (6) Where tius natium u tnadequai*. Bacterial 
mvasions supply the eases of this clast. Here it must be undeatood 
that the mere fact of much rednesa, swelling and beat does not show 
adequate reactioa. The inoreoso in these ngn* la, oo the contrary 
evidence that the baotenal mvasKin is not bang overcome It B to 
these cases that beat is applied os a routine treatnwmt and it is for 
these m particular that Biers method of indnctng hyperamia might 
bo employed. The added bypenrmia Indueed by either of these 
methods ttH bring to the part the leucocytes and proteettro substances 
of the blood needed to resist the microbic invuncm (c) TTiere tU 
rtadion « exeetsttt. In these case*, owing to the virulence of the 
can^tJie orgamims or to the deficient viUbty of the tluues, cenw- 
quent upon some constitutional debffity the reseda of the part are 
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putlfwd tbe ezTtd«t20ci u exoecBVe — the qzdms b^iog of fl m d vid 
tbe leaoocyte* few In ntnnber — And the ihiggah ciical*tian, with wido- 
•pretd ftjjB*, ifl threatGunE crtokfiTe dwtniotioii of the pert. Bnoh 
cues ta thcM the nr geon treats by intjfion to lehere temian and 
aDow the «^r«]Tiing away of tozm-oontaming Hnon, and to to leatoie 
the cucolatkii m the aSeoted parts. Sooh excewTe exodatum ii also 
fomid after tr u nm atum, and these are the cases m which cold ts 
employed. Its aoticai is to dumniab the extraTasatron of blood from 
the Teasels and to ks aea the exudation. The ease here la different 
from that of a mKrobio mvanon for wbilit one would not aay 
that exudation after for inatanoe, a apiain a nseleaa, yet it a not 
desirable m the tame sense as m the former oonditHsi. 

The methods employed in the local treatment od acute mffammaticn 
win now be concdered m detaiL 

Removal of the cause.— Smce the p ieecaoe of baotena in the 
tiHnea u the most frequent osose of sente inffammaticm, it ii ekar 
that recaoTsi of the cause u seldom feasible. Occasksially aa m the 
ease of a malignant postnle, early exewon wiD ont ahort the ditasae. 
Generally ipeakmg, httle mare oan be done than to remove a foragn 
body or other aonroe of mtstum, ahoold sooh esst. 

Rest —^lechanloal uid physological rest nniat be aeonred. Sphnta, 
dtsgs, and bandages are employed to this and in acme casee the 
reenmbent poataaci u called for It a advneble to raise the mflamed 
part, as there oan be no doubt that pam a thereby drmmubed 

Heat. — The apphcation of heat a the moat gweraDy employed 
method of treating mflammaticcu Aaepbe or antaeptio fomentmtiou 
axe ntnally apphed They hare the disadvantage that they loae heat 
very qmaklT and from this pomt of view poultioes are preferable. 
Knee, however ponltioes are incapable of efficient stenlixatiaai and are 
dnty m application, they nmet nevtt be used for an open woand, nor 
hi cues where inoaion a likely to heeome necessary 

Cold — The apphcatioQ of oold u chiefly of serrioe in I'tT'ltrr.g 
exudation and ex^vasstxsi of blood after mjury In mflammatoTy 
affections dne to bacterial mvinons its use is donbtfol It is often 
employed m the early stsges of deep-seated mflammatocy fod Any 
relief that it gives m these eases M probably due to its effect on the 
sensory nerve termmsls, which refieily influenees other nerve-oeHs si 
the same level m the cord. These ecUs control the blood-supply of the 
deeper parts dunmution of congestion u thus brought about, and 
oouvequeut relief of pam In snperfloal mflammatians-— cellalltis 
or eryidpelas, for instance — rtltef of pam u undoobted, but no treat 
ment u more calcnlated than is edd to produce widespread sloughmg 
Evaporating lotions, ice-bagt, and Later ■ tubes are ths nTi.,! 
of applying cold. 
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Scarification and Incision — ^Theeo mefianwa are empIoTed wtere 
tbara is much awellmg and tension in the part and a ihiggish artnla 
taon calls attentioD to the danger of nccrtDeia. The former measore u 
employed m mflammatacm of maooos memhranea, a tenes of npetflcisl 
cuts bemg made with the pomt of a scalpel over the ofiectcd part. 
Inasiona are serviceable, more partaoolarly in mflammafajm of dense 
ceDnlar tissue and of the penostaum of bones. They should be jJannari 
with due regard to the anatomical atrnotnre of the part Fomentatioiii 
are subaequently apjJied to euoooimga the discharge. 

Leeches and cupping are empk^^ for the purpose of local blood 
letting over a deep-seated inflammatory focus. The amount of blood 
removed by these means is so small that it can have no influence on 
the general blood pressure. That the amount oi blood pasamg through 
the deep ports fi directly afleoted la inconceavablo, smoe there is usually 
very littie connanon ^twecn the superficial and the deep vascular 
supply Any efieot is probably of a reflex nervous origin, as in the 
case of cold. 

Biers hyperffimlc treatment — The rabonalo of this treat 
ment may be bnefly summaiued thus InBammataon u not in 
itself a disease, but a oonditioD brought about by the attempt 
of the living body to repel a haotcial mvasioD or to comhat 
the efleots of a meohauoal injoiy The bypenemia, which is the 
eadiest and most pronounced ngii of indammataon, Is therefore a 
beneficent phenomenon, and the object of tho treetment is to 
increase this hypenemia. 

Oeneml treatment, — Ibe rmstanco to miorobio invssion b 
not only a matter of local reaotioiL The body as a whole, m conoerned 
in the proocBt. Leucocytes and prot ecti ve substances — antitoiina, 
opsonin, lyaini, etc. — which are essential to snccestful rcabtance are 
not formed Io«Ily alone, but id the body as a whole. It is import- 
ant, therefore, not only to treat inflammation locally but sbo to 
place tho body generally ra a condition to do its share in combating 
the inflammatory process. Rest and avoidance of fatigue are eesen 
tial end in the severer cases this entails confining the potieut to bed, 
Tho diet shonld consist of such food as tho patient can moet resdfiT 
digest. ^TTTV and broths or meet extract are all that is necessary In 
the early stage*. A large amount of fluid may bo allowed It a 
comfortmg to the patient, who u always thirsty and Increasing, •* 
it does, the secretion of the Iddneya and the sHn, It asaats in tis 
ebmination of toxic producU. A purge should alwsys be given at 
the outset of the treatment, and the bowels should be tept freely 
active tbronghout. Saline apenents, such as snlphate of nagneeuin 
are tho meet nseful Tho action of the lodneys and of the sJon b 
stimulated by the administration of dhueticB and sudorific*. SUmU' 
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UoU will be neceeuij in thoM ouM in which the uthenk) tjpe ot 
fever ti present. Bnndj viryohnine, and digitaln tie the heat. The 
adnuniAntion of qninme and other antipyretics la called for when 
the fever la hi gh and, ehonld h y per pyr exia inpervene, cold packa 
and hydrotherapentio meaitzres will be ncoeBsary 

Serum- and vaccine-therapy — Of late yean attempta have 
been made to inereaae the antibactenal pr ope r ti ea of the hlood in treat 
mg inEammatory eonditioDa. These meaanrea are described daewhere 
(p 109 «* lej h aj>d will therefore be but briefly touched upon. It la 
poMible in ■TT^m«T«_ hy repeated inooulation with doses of orgamsma, 
to develop a hi gh power of reslatanoe on the pari of the animal to 
those orgatdamL The antibacterial powen that the animal has 
acquired lie m certain aobetaases contained m the blood-serum, and 
it is thii semm which ts employed for inocnlation mto the human 
patienL Althon^ in a few diseasea, snoh aa diphtheria and tetanoa, 
the uses of anttUmc scrmna are ondoobtsd, the therapectie advan 
tagea of other antitoxto or of andbaotenal semma are voy question- 
able in the case of the organisms found in cemmem lorgioal afleotxina. 
Mach more prondaLQg, an^ 1 may say of proved servioe, is the admin 
istrabon of vaccueB, ooEsdsting of known numbeta ot dead organ uttm 
of the kind which are attacking the pabent s tianca The iaocolatioo 
of a vaacuM ta followed by a rbe m tbe amemnt of muDone bodies 
(opaomns) in the blood-rtieam, and these act on tbe invading 
orgardsma in anah a way aa to render them more vulnerable to the 
attooks of and mgestioa by the lenoocytes of the pabent 

CHRONIC INFLAMMATION 

Bymptoziia. — There Is a eweDlng of the Inflamed area, due ia 
part to hypertmia and sxadabon. m part to the Taacnlariration of 
the cells of the exudste, and in pert to Sbroua tusue into whuh tbe 
latter ia converted by proceascs described umier Repair (p. 109 ti *cj ) 
When the fluid exudate n a maikrd feature there may be csdei^ 
recognised by ** ptting of the inflamed part on p us sure. Fain 
u very vaiuble, and u dependent upon the extent to which the 
basue changes involve prepare upon sensoTy nervea. The pain 
in chrozuo ia&zmmMtion ot bone is often vsty great, althoogh 
of a doll aching nature, whereas ohronio inflammation of the 
synovial membrane of a jouit may exist aa a painltsa aSection 
Tandemeea may aa a rule, be ehated by preasare, and there 
is more ot leas evidence of byperBmia given hy the increased 
temperature of the Inflamed airs There is usaslly no redoeas, 
unless the skin ttseli be mrolv h 1 in tbe process, although a 
dosky tinge or the pr ssnee of enlarged ripcrflcal veua u not 
uncommon. 
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XfOcal treatment. — Removal of the cause u, u in scots 
inflsTnmtfami, the fint *im of the sorgeoiL Foreign bodies, necxotio 
fragments of bone, and canons teeth are exampieB of removable caoeet 
of ohromo mflammation. Certain consbtntional oansM snob u goot and 
rhenmatiam are alluded to undwr (?«nenl Treatment {ttt bdow). Here 
still remain, however the great majontj of cases, in which chronio 
inflamTnafaon is the result of a baoteodal invasion, and m these cases 
complete removal of the cause is seldom practicable. 

Rest, both meohamcal and phynologioal, is as essential ss a 
acute cases, and the elevated position is of equal unportaoce. 

Counter irritation is widely employed and la of proved service. 
The method of action is not oleai. The benefits denved have been 
attributed to a refiez nervous influence, and more recently to the 
inoreaaed hypereemia induced by its use.* The chief methods of 
applying counter imtabon are painfang with iodine, bliftaa, the 
cautery, and the seton. 

Pressure is useful In that it limits the emdate which is often 
a prominent feature, and petbapa also roeohanically a«iiti m iti 
rtnnovaL Pressure is applied by means of elastie bandages and of 
strapping. The commonly empIcTed Scott a dreasing n a eombmation 
of this method and the last ^ 

Massage acts by favounng the absorptacm of exudate, through 
its mechanical action m emptying the lymphatics, and probably also 
by mdocing hypemoua and quickening the blood Bov 

Free incisions mto areas of chronic mflammataon are often of 
rtnkiiig vahie. They enable the exudate to dram away remove 
pressure from the vascular lympbatio channels and produce a 
eondrtion of hypcnemia by the mechanical tmumaUe mflammatiM 
which follows their employment Dioiawna are more cspeaally useful 
m tectmg mtrectablo ohronic mflanmiatoiy processes afleotmg bone. 

Bier's hypercemlc treatment u largely employed and « “ 
great value. 

General treatment. — AH measures abouH be taken to pl^ 
tbe patient m the best possible hjgiauo surroundingi- Tubercle and 
syphilis ore two of tbe most frequent cauies of chronic ioflsminaticai 
and their presence calk for appropnata oonatatntiotial treatment 

Bach cooditicms Of gout and rheomabsm need the usual remedies and 

finally when the pemaUswo of the inflammatory proocss u endangen^ 
the patient s life, mare especially if le u oveiy would leave a Lmb of 
doubtful use the question of amputation must bo considered. 


• The oflTvpesled lixoir that eowotw IrrilUion of a tie 

cnogwtkn of tb* niidfrtrin* parts ta* been *l>o*n ‘® 

erroneotu. It hu preeifeiy ths oppocKo efleot 
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Thb piocme* oonoctned m th« npur of iroundfl or mjanei *ro 
elearlj defiaed, it thereloja Mcmf tmiwcejttry to isfor to tt# Turk, 
rntgre alm g Uuki^ it ii, wiudi b** led np to tbe TieTB now genecmily 
aeceptecL 

No definite hne out be drmwn between tbe piocenee ol infltniiTia 
tion and tLo*e of repair The d««tn»ertiT» and tie proEf catiTe changea, 
wiki are ohamctenatio of all ntflanutiatory rtwctwna, may go on aid* 
by ^e, and in any grven oaae tin one or tie otier may pndoTumate 
bnt tie torn r^pailr m ita general acceptaban, a confined to that 
Knea of reaetkma b wiKi tie ptoGfenttm changes are in excesa, 
and by wiich tie injnted tutoes are rtstored to a cooditioQ more or 
leas apprasknaUng tie rtnenal. 

Tiese profiferattre ciangea are best itxidied b tie healing of a 
wound of the akb and nibcatancoiu tusaea but it ahoold be cleady 
ondecstood that wheeevec they occur tie oime eenta oi reaetioea b 
seen, thoogh the mtanty of tieae may vary id individual caaee. 

In Bome the repair may be dtma, and resoH from the prolifeiaUoii 
of tie fixed conneetire^tmue o«Qa of tie part — moat of tie reactive 
pienomena of inflammation being etUiar entirely ahsent or present 
only b a minor degree. Uenal^ howwer the bjnry to the tinnea 
win have canaed tome degree of reaction, and, as a resnlt, there will 
be diktabon of voeda, lencoeyte emigration, tmnjndatian of lymph, 
etc., with the comaeqnent depoait m tbe bjnred area of fihrm and 
other inflammatory prodocta. In addbion, there will be destmctlon of 
the tmnea. Partly from the mfnry itaell and partly from the reactive 
phenomena. *nii« damaged tiaaoe and these mflaromatoiy prodocta 
ranat be removed or absor b e d before the healing pcoce aa can be 
eflectbeu 

Agab the titnabon m wbci the binry occurs will have some effect 
on the chstacter of the reparative changes. Thus, the changes seen 
b tie repair of an mjnry of bone will differ from these which occur b 
the repair of an injaiy of the skm and Bubcutaneooa tunea, but it 
cannot be too strongly emphacxed that these differences are dependent 
»«9 
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•oleJj* on the situation and the nataro of tho ti«ao to bo wpaircd, the 
fund&rQentftl phenomena being identical m both 

It inQ b« convducnt, thoreloto, to d«l m the first place mth the 
oaoential prooewea, »uoh aa *ro »®cn In the healmg of an mciwd wound 
of the alon and saboutanoooa tiasacs, and later to diacuas the Tana 
taina which occur m connexioa with the repair of apeoul tumiea. 

ESSEmiAL PROCESSES OF HEALING 

1 The healing prooes* an teen in an Inolaed wound 
of the Midn and Buboutonootu tlwue*, where tie wound 
It not tlioroQ^y Mcptw and where the anHaoei arc not occuittely 
Ln appoaibon healing by lacond intention 

Dnnng the firat ^leefpe Jtourt the xoargma of the wound are red 
and ihgbtly iwollen thcao changes being due to the dilatation of 
the nunnle vea»eia-~on early rmUt of the roactivc phenocnoia—aBd 
to tho mfilttatioo of tho tuancs with mflammatoTy lymph which has 
exuded from these ves»^ At the aarno time the lurfaMS bccoEoe 
glued together by blood and by the coagulated lymph Leucocyte 
enugntioQ u tUo veil marhed at Uua stage the leucocytot, msmiy 
of the polymorphonaolear type, poastog both into tho lymph and ldIo 
the tissues at tho margms of the wound. 

Xn tkeenitf-Jhvr inters aO these ohsoges become mere modeed tad 
the endotheliai cella liniog the blood tcsb^ as well as tho fixed eon 
nectiTo-issuc corpuaelea, show rweflmg end diftiDot probfeatlre 
cirangos. In from tiuiy Lt tievif-nx hours after the woood has been 
inflicted vaaculor buds sro given off from the misate Tcesels at the 
periphery These buds, which sro eomcal m ihsjie, consst at first 
of solid tiuuwca of protoplasm oontnmmg nncln This protoplasm 
segments into itrcg^r iruusea, the nudet undergo dmnon, sod 
thus are formed endothelial orilev each of which contains ususBy a 
single nuokns. The newly loaned endothelial cdls separate from one 
another and *o open tip now chann^ oonlinuous with the lamen 
of the vmel from whtefa tho bud ongmated- From the distal end 
of these buds, long, irregaUr protoplaamio processes grow out into 
the coagolstod lymph and blood and there anastomoso with one 
another KventutUy these protoplasmic processes, together with 
the bmedrf* which they pv© off, open np m the same mstmer as the 
parent bud from which they aroee and by this process there is formed 
in the coagulated lymph an Irrrgoiar networi of raiciiisr channH*. 
lined by endolhebal cdls sad commuruoatltig with one another and 
with tho oTigJnal vessels of the part. Thk capflfary network ta*/ 
bo pTwent witbm thirty -six hours and abundant endenco may be seen 
of the sweHiog and the mitosis of tho cndothdlum of the derelojsng 
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ve«cU. Cotnoideotl/ wHh it* formation, gmdiul absorption uui aoln- 
tkn oI tbo inflammatory lymph tak«a pi*c«. At flnt the nev tmmI* 
•to eitromely imperfect, having only »n eodotheli*! coot, but later 
an adventitia U developed, vrhioh anaea a* a rewlt of the proHleiation 
of the flxed oonncctivo^iMQe cdU of the part, these cell* arranging 
themsclTea m lines pamlkl vnth the walla of the new capdanea (I^te 
10 Fig. 1) thoi forming a oellolar BQpportmg ttntie which i* more 
or lesi abundant In the oapfllary network. With the dovelopinejit of 
this tupportmg tiame there is a gradoal absorption and dlaappearanoe 
of the inflammatory exudate. In this new tneue— -the temporary 
granulation tlKae — the vesaela ahraya le m am tbtn walled, a^ are 
composed merrfy of endothehum, or of endothelium with a few adven- 
titial conoectrve-tune celU, and m oonaeqneDce dilatstion and rupture 
of them are common 'Hus temporary gianulatiaQ tune appear* 
mainly to have aa it* function the afa^ipticm of the inflammatory 
and other products, for when thia work ia oompleted the capfllaoes 
waste and disappear 

A new set of venKls 1 * now bong fonned, eapecnaily in the deeper 
part* of the wound, and these gradoaHy psa* directly upwarde toward* 
the tnzfaoe and are much more legolar m tbor order of derelopmeni 
and ufuaOy better supported than the prunary set They too arise 
from the pro-ezutmg veseeU by a prooes of budding andUr to that 
•Mn in the formation of the prunary oapillaiy network. Tbeoe vts seli 
are w^ developed in forty-«i^t houia, and, at the mme penod, spuidle* 
shaped edb are seen lying at ngfat angles to the veeMb theoe oeQ* 
— the fibrobtaste — which have veaioalar nuelei, abundant protopbam, 
and long prooewa, aoou fonn definite panlbl byeri (Plata 19 
Fig, 2), which graduafly extend upward* from the deeper to the 
more soperfioial part* of the wound, tho* " sewing ” together the two 
sdjaoent surface*. They are fanned mainly by a prohleralkm of the 
filed connectrve-tmue oefle of the put, though there is some endenoe 
to ihow that they may abo be formed from lympboeyte-liie cefl* or 
from larger wandeniig manonadears. 

Till* new granubtktn tiasue is the progemtor of soar tieue. In 
from three to five days deflmte fibrib are seen runnmg paraOel to the 
fibroblast*, and apparently formed by a transfonnabon of the cyto- 
plasm in the penpheral sons of the flbrobbat. At the nme tune the 
■ooond set of vaaoilar loope show a fii^Wning of then inner ooat — 
a proUferatrve eodartentifl — a flTUng ap of the lumen and a gradual 
shrinkage and disappearance. With the gradual Increase in numbers 
of the the ehotBcter of the tissue becomes less marked, 

end in three or four week* both rririli and eefli hare olmnst entirely 
disappeared and have been replaced by dense white fibrous tbsue — 
•«r tutut (FbU !0 Fig 1). 




Platf 21 
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OP healing by first Intsntion^ — In fiiese com, u in a clMn* 
out opftTotiQn iromid, the Xntalmg may be qmto complete in a few daya. 
The ohan^ which take place m each a caae differ only gnanbtataTely 
from those teen m healmg by aecoad intenUoTL There it the same 
derelopment of new Tesdi and the same proliferatiOQ of oonnective- 
tiasTu cells a Tery thin layer of giannlatacin tusoe is formed, but this 
is identical in its ftnmtore with that seen in larger and mors slowly 
heelmg wonnda 

THR OET.Lg OF GRANULATION TBSUE 
(PnaiB 20 Fiq 2) 

Mach dnonsBion has place as to the origin and fnnotioQ oi 

the Tanons eells fonnd m grannlatioo tissue, snd bnei reference zaoal 
be made to the subject for a proper nndeistandmg of preseoWay 
Uteratnre. Tbe leocooytes of the blood an always preeent in vary 
mg nnmben, m the majonty of instances the polymorphonncleaT 
forms bemg oonsideTmldy m exoeea of the manonnoleated ones hot in 
oertam eases, and espeoaHy when the gtannlation tlaroe u infected 
with the organisms of tobeienlasia or of syphiba, the lyrephocytei, or 
at any rata basophile Isnoo^iea reaemUi^ the lymphooytea, may 
coni^tote the rast proportion of the oella. In ohroiuo bBuimatocy 
eonditioDi, where the granolabon tosne has dereloped slowly It la 
common to And coOeotscKia of amaD lytophccyte-like oeBa^the bo- 
eahed tmall-eellsd mffltration. According to Uiolmcnr theae oeha are 
mainly tme lymphocytes whnh bare migrated frctn the blood Teasels 
(Plate SI Fig. 1) bat there aeems to be a conndetrabls amoimt of 
eridanee that many of them are denred from prolifacatioa of the oelh 
of pre-existing lymphoid tiwae, while aoma, h u generally agreed are 
adreubtioiu cells of the blood resMls and also prohiesated pre-emating 
OQcmectiTe-ttMae ceDa. 

It IS rery oommonly stated that tbe plasma cells, which many 
anthors describe as tye u froig m connexion with chioiuo ■Win diseases 
and typhihs, are present in grea ter or leaa nnmbeia in gcannbvtion 
tmn e. Uneh eotdnsioD exists m regard to these oella (srs p III), 
becanss of the rmcertarnty as to what different authors when 

they wnts abcnt plsima cells. Many of the ceQs deaciibed as anch are 
undoubtedly lymphocytes, while others are as certainly proliferated 
ccrmectiTe-tiaine 

Tbera can, we think, be little donbt that the endothelial cells Immg 
lymph spaces snd blood retsels may be art free doimg tbe growth of 
grannlatioii tisroe, may wander from the reMcls, and may at^ as wery 
scHto phsgocytet. 

Olaaznatooytea. — 8pindl«-abap«d, branching cells, with Itregolsr 
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nucIffUB and a oytoplaam oontammg metaohromatio grano]*, are 
frequently e«en, eapeojally m the later stage* of granulatKin tiane 
fonnatioii. These cella, which were first deecdbed by Banner are 
called claamatooyte*, and some enthon regard the matt ctUt of 
u belonging to tbta olaaa. 

GUuit ce ll a .— Reference haa already been made to the pre a e ac e 
of these ooHa m granulation tassue (p 172) 

Fibroblasts. — These are the meet miportant oells m granula 
tion tisfuci, and are thoae finally ooncemed m the healing procesa, 
for from them the fibrous tiaroe la formed. They are, as haa already 
been stated, denved mainly by prolifeiatne change* from the pre- 
onating oonnectiv6-tu5ae ccBi of the part, thoogh there u en- 
dence that aome of them tate ongm from the lympbooyte-lite and 
other mononuoleated cell*. 

The flbrohlaata, at first are rounded or oval oeR* with a relatively 
large vesicular nnoleua, but become elongated, spmdle-ahaped, or even 
stellate m appearanoe- They show fine fibnll® projeotmg not only 
from their ends, but also paaamg direotly through the auhstance of the 
ocQ body These fiboBsi gradually morease in iize and number until 
they almost completely replace the oe0 protoplasm, and oventoally the 
cell 15 represented by a nucleus, very moob r^oced in nso, and a very 
small quantity of cytcplaam, the whole being surrounded by a bundle 
of fibdls (Plate 21 Fig 2) 

There are still difiereooes of opuuon as to whether these fine AbtiLi 
of white oonnectxve tasKie are formed by a tiansformabon m the cell 
protoplasm, or whether they are formed the intercelhilar nilietance 
m direct apposition to the cell. The fibril* can be *«» paasmg diroctJy 
through the oella, and thia ieeins to suggest formation from the cell 
protoplasm There is, howover oonsiderabJe evidence that the inter 
cellular subetanoe at any rate, aharcs m the prooesa. The fihrfli 
arrange themselves znoio or lest r^olariy in pandW lines, become 
grouped into bundles, and to oonttitute the white conneotive-twtue 
fibre* 


HEALING IN SPECIAL TISSUES 

Epltbell&l cell*. — The epithelial ceil* near the edge* erf 
the wound at first undergo degrneratiYe change*, but in from ten to 
twelve houi* prolrferstivo changes sre aUo teen- The cells become 
swollen, the chromatin of tho nucleus become* aggregated into a some- 
what denser mass, and mitotio figures are found hew epithelial ceUi 
are formed and these grow id layers parallel to the surfare of the 
wound, griduallr extending over the surface of the inpUTd area- Sfany 
of these ccHj In the caiher sUges of the healing proccas become cede- 
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mitoui ud xmdeEgo degaentiTe dungM, wliHe othera m*j bwome 
encloeed m tlie gmnolition tieuft. A» toon, hoireTer u « sapporting 
■traetare is oonftitnt«d, tlie ceDs form & thm pelbdo, which, xf the 
woand U not too eiteiurTe, develops mto a complote epltheisl eovcr- 
TTi g m from two to five daji. In amtll, shsUow isdted wonnda the 
epithelial ooTenng may be oomplets in forty-aght houii, whUit in 
large gnonlatmg eorfaces months may be required nnlen the prooeoa 
11 aided by ikm-giafting In healthy wunnds a thin bimah white Ime 
9 teen at the edges, and on imcnMioopical e^mmation this la observed 
to be the new epithelinm — at Erst, It may be, only a few oellfl in thKh 
neaa. It 9 more or leas firmly adherent to the mfsoe, but oan be 
nibbed oS by even modeiatdy loogh treatment dnnng the appboa 
tion or removal of dreannga. Aa the bcaBng proeess advanoea, the 
layers of epithelial cells inaresM in number the oeUs towards the 
snrfaoe beoome fiattened and oomified whdii those in the deeper 
layers are rounded, oral, or spindle-ahaped, and it may be difficult to 
distmgolah some of them from the fibroblaats of the gianolatlon tusue 
on which they reat The celb at the growing margin of the epithclnim 
are often very tireguki m ahape, and may be sepeiated from one 
another by the lenoooytet of the exodate 'When the cover in g u com* 
plet« the exodatun oeaaes and the proGieiatiTe changes in the deeper 
layoa of the epithelmm become vary soUve, the degenecraUve ones 
b^g DOW absent 

Skin grafting — ^This sobjeot wfll be dealt with eliewhera, and 
here ti is only neoesaarv to discuss the reactive phenorntna which 
foQow the txanapUnUtion of the epitbelial oeQ^tbe phenomena 
which are coDOemed in the heahng prooesa. 

In from twenty four to thirty-six houD the fragments of epithelium 
become firmly adherent to the surfaces of the grannlabona, and in 
forty-eight hatns the pnle-bhitab line of newly formed epithelium can 
be seen Hus new epithelium, fpreadmg from dxfierent centres, soon 
ooslescos, and so large areas of granulation tone may become com- 
pletely covered m a few days, ^crosooptcal examination sbowa that 
the adhesion of the grafts is bron^tt about by the exodatioti of fibiu 
between them and the tusus on whleh they are placed. Usually the 
growth of the epithelium u from the more aobve cells of tbe deeper 
layers, the mote superficial cells degenerating and being cast oO The 
defimte paptllsry stmoture of the new eptthebum may not be marked 
for seveisl moDths. 

HEAUKG EN NON VASCaJL-VR TISSUES 
1 Repair of aroimda of the cornea.— If tbe wound mioliTS 

only the superficial epithelal Uyert, repair takes places by a jwjlififts- 
tion of the cells at tbe maigm of the wound the condition being quite 



17® 


REPAIR 


analogonfl to the r«pau of ejnthdiam in any other »tuatioru In from 
twenty fcmr to foxty-eij^t hoOTB the new eprthelium may have fanned 
a complete oovenng 

If the wonnd a deeper and mvolvee the fibrone-tiflBae Umell»», 
marked prohferative ohangea are eoen m the corneal corpuedea, Theao 
act ae fibroblaata and send their prooeeaea mto the lymph which hu 
temporaniy gbed the mriaoce together The r*I1» are arranged 
parallel with the lameUe and by them, without the interrentian of 
vaaonlar proliferatjan, the muon of the eorfaces la hronght ahoQt, 
The antcnor epithelial layer alao proliferatea, and uinally overlape the 
edge* of the wonnd for a oertam distance, fomnng a kind of ping m 
iti upper part. In some oaae* the polymorphonnclwr cwUa may have 
wandered to the site of inpiry and may be found m the lymph or 
between the epithelial oeUa or the comeal oorpnaole*. 

If the wonnd has reached the antenor chamber the mner layer 
of epithehum alao proliferatea, and m three or four day* the wound u 
fifled with a maaa of connective tisane, denved from the prohferatfti 
oomeal corpusoles, aird oovered on eeoh aide by Bevml Isyra ol 
epithehom. In from ex to eight days the saperSdal epithelium and 
Deacemet • membrane are oompletely restored and the new oonnectiTo 
tiasno has become more de&nitdy fihrona, whilst in ten day* to a fort 
night the oonneotire-hasne fibnEbe are well formed, and an opaque 
seer is the only sign of the oagmal won n d. If the wonnd becomes 
infected, more extenarve reparative change* are swti leocooyte emi 
grabon from the oonjunctiral or episderal vessels is a marked featnre, 
and m the healmg process new vvasels grow in from the solerotio and 
pass up to the oomeel wonnd. Qranulabon tutmo nmilar to 

that which occurs oonatantlj m vasoalar tiasu»* la formed pomlent 
exndate may appear m the antemor chamber and the iris frequently 
becomes adherent to the oomeal snrface or it may even become 
entangled m the wound Fibroua-basne union is eventually formed, 
and the soar produced may be large and very opaque. 

2 Repair of cajtUaga.— ’Wounds in cartilage uaually heal 
very alowlv and very imperfectly A dean-cut, inased wound which 
is aseptio may heal by direct union of tho opposing surfsoe* of the 
cortilago without manlfestmg any of the usual reactivo phenomena 
of inflammation 

Union however of larga wmatdM u elways by connective tjarae 
this betng derived by proliferation from the penohondnum. Even 
this method of umon may take several weeks or months before it }« 
complete. Small islets of cartilage ere sometimes found in this cort- 
nective luwne and there seems little doubt that the fibrous ftuue 
fonned in the healmg process may become transformed into carfilsge 
though this metaplasia is generaDy very incomplete 
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Evidence of ectail prolifenticm of tba cutilefo cdli at tbo odgea 
of tie wtrand o*n eometimet be obaonred 

REPAIR OF RLAS nO TISSUE 
The re-foimation of tuvae ia alwaje imperfect, but new 

fibres are formed m tie healing of wonnda in ntcatioiw m which elaebo 
tiasae i» normally proaenL Fine fibnilo am be eeen projecting from 
tie older atmndB at tie edges of the woiukb but it iai not been satiA- 
factorOy deroonetrated whether tieae fibres are new formatioDa from 
tie bodies of ccHa or whether they are meirtly ontgrowtha from the 
old fibres, llilne, dealing with the healmg of wonnda m tho Ever 
etatea that m certain areae a re-formabon of elaatn tusne haa occnired 
aa there are far loore elaetio fibres than conM poaeibly be derived 
from any mechanical aggregation or tnnapocition of nonnnl stmo 
tnrea farther they do not present the appeaianoea of degeneration 
prodneta From nz weeka tOI two mrmtha thia patchy diatribntion of 
elastK tiBsae la mai.nta.med, bat Ha elements have extended farther 
and are aomewhat ooarser Id inouioua of throe to four months 
dsmbon, altboos^ there rtill are Urge amu of connective tusne eon 
talnirig no eUstk) atfucUir e yot there haa alao been a very eztenvve 
depQHhon of elaatie bane which intersects the fibrous strsoda through 
very widely dktrihated areas. ” 

Farther he rtatea that a very conaidermble new formatton of 
elaabe tiaaae takes pUce m the bver The new formation always 
oconrs in greater proportion in tho fibroos-tiasne hnabng of wounda 
which hare always been aacptie, or m the reparative prooeeBm round 
necrotio areaa, than m tie repair of tboeo wiioi hare been of an 
mfecUve type. Tho new eUabo formation appeen to bo derived 
from some pre-ezuting focna 

Dawaon ujs that the eUatro fibres found m the granuUtion 
tUsae m wounda anae from a diisootatioo mto flbrili of the pre-ezivting 
fibrea. This ta bronght about by tho exudatioo and tie cell infiltra 
tion. Tbia ipitting up ia apparently only a preliminary atege to 
atrophy and solution 

The flat new fibrea ariie, acoording to this author aa lateral pn>- 
jechona from the pro-ezifting fibres at tie borden of the wound, these 
new fibrea running parallel with tho conneclive-tiasae cdla and break 
mg up into branebca which enctrdo tie oelU. Be howo>‘er pmnta out 
that in aear tieaae the very dose reUlionahip of tho fibres to tio celU, 
and tho fact that the more delirato ones are in contact with the cell 
border wlxiltt the thicker ones aro farther out from the cell, certainly 
■uggeat a definite formatioD of fibres from the celU. The arrange- 
ment of the daxbo tioiM in walla of thickened artcaes u ahro 
strongly suggestive of this Utter view 
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REPAIR IK FATTY TISSUE 

Durmg the prooeewfl of heolmg, much of the fatty U*ao heeomt* 
traiLEfontied mto miwoid or mjxotnatoua tmoe, though many of tha 
fat ceUa may remain unaltered in the wound for a conudeiabio t)TTw- 
At certain areaa there are always to bo aeen coUectiona of lymphoma- 
like odla — the lympbo< 7 te« and plasma ocDa of aome authma, 01 the 
polybloeta of ll a nmo w Wo Ihmk it probable that aome of theae 
oeDj may become tranafortned into fat ocBa. llanmow hoJda that of 
hiB polyblaita the daBmato<ylo-liLe cella and the adrentiticna ccDa 
ere the onea winch are mote parUcnlarly tjanafonned into fat cella. 

REPAIR OF MDSODLAR TISSUE 

Unctpiflitod niiiAol6. — Th migh legeneratkin of tha type of 
muacle by diTinon of pre-exutUDg muscle cells moat be adnulted, 
and though m oertam areca — e.g m the middle coat of artene* in 
heolmg wojuda — the formation of new muaoJe-fibrea ta coiwdenbk 
yet, an a general rule m wounda the healing is almoat enUiely accom 
phshed by oonnectiTo tiaaue Mulbphoation of mueole-fihica n ne® 
in enlargements of the uterus or m hypertrophy of the inascukr tame 
of the stomach or mtestmo but rocent work seems to show that 
this new formabon is oompaiattrely rmunportant, the enlaigemeot 
bemg mainly a true hypertrophy of the uuiindnal fibre*. 

Heart muAole. — Again thero seems no doubt that though the 
muscl^■fibTca may undergo definite proCfaratron, the oudo of the cefls 
showing evideiKe of mitotio diTuion yet healing u always brought 
about by the formation of Sbrons tusue. 

Striated maaole. — In elean-cnt and indBed wounds, or 
In caaes where only a amall portion of muscular tusuo is destroyed, 
there seems to be oomjdcte regenerabon of the muade at any iate> 
it ifl impossible to make out even nucroecopicaTly any evidence of 
the original injury Where however larger amoonta of mnsde are 
inpircd or destroyed, union always takes place by fibrous toioe 
(Plate 22 Fig 1), though there is usually some evwlcnco of muscubc 
regeneration Though the healing ia thua anatomaticilly imperfect 
it mav be fnnetionany good. If however the original wound h** 
been extensive there u very conuuonly eonlmctwn of the •ca^ 
tissue, and contracturre and deformities may resaft. iJfcrostwpfw 
eiamuiaticm ihowi that degenerative changes are very msiked 
in the muade at the edge* of the wound, and that the moscle- 
fibres become surnranded by granulation tissue. Tho aorcolenuna 
nuclei undergo defimte and often very mailed proli/ciatlre ebsoges 
the new ccUa thus produced are phagocytic, and ctaitam the remains 
of (he museJa suUtaoce Here and there arooog three cells msj 
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be ttxa cnw which haa apparently Borroanded itaelf with »rcopU*m, 
tQggrabng an attempt at re-foimation whiUt at other parts leneo- 
cjlet, red blood-corposolea, and other oeD* which hsTo penetrated 
into the latoolemma iheatha are ieeo. 

Aroand the degenerating rnnscla-fibres there 11, according to 
Dawaon, a rery actire proliferalion of the cella of the endomynnin 
and of the capillary cndotheBam, and thni the tuba filled with cellt 
which replooe the d^enerated moaole-fibrea are aniroimded by ■ 
tQCfhwoik of branching flhroblarta and muneitms yonng blood veoa^ 

Moltinnoloatcd maj e es of protopUon an also formed appar 
cntly by divwon of the nuclei of the oella of the garoolemma without 
division of tho oytoplaam. Tbeee are regarded as muscle giant cells, 
and they an intensely phagooytto to the musole nbatanee and also 
to other oeUi. The muscle-fibres m which degeneration ts not so 
tnaiked frequently show multmuoleatod, swoDeo ends, and it may 
he difEodt to diatmgaiah those from the nmsole giant cells Dawson 
states that tho end stumps can be recognized as elements of regenen 
bon, and must be regard^ aa the mosole buds of Neumann. A g»fn , 
in eertam parts of the wound be finds musdo-fibitB disscaated into 
fibrik. Tbja flsmring hss m many oases every ngn of a degeneratire 
■phttmgmp of the film Into its oanstxtnent fibrils. From other fibres, 
however either from the edes or from the ends, long, narrow s^andl^ 
•haped porttons with elongated noela break off In the ■nrroondmg 
tasue can be traced all transituma from these to long ribbac forma with 
aanynuciei widch later beoome new mnsole-fibrea. These new mnsde' 
fibres, howerer seem oompsrabvely animportant functionally and 
Qtnseulaaxatzon of a soar can only take place to a very limited eztoit. 
Whh increasing oondensabon of tho eoar tusue eren these now mnsde- 
fihne to a great extent atrophy 

BNPATR IN TENDONS 

U the cut ends of a tendon are brengbt into strict apponbon, 
direct umon seems poMible, and the heshng is perfect, both anatomi- 
osDy and functionally 

If the appoartion is leas perfect, a mass of granulation tissue wHl 
form between the aepaiated aids. Tlie eefli of this are largely denred 
from the conneotiTB-tusue ^eath of the tendon, the cells of this sheath 
*hcrwing definite prohferativo ohangea m forty-eight hours. This 
Srsnolaticm bMue becomes gradnaOT less ceflular erentnally a dense 
®onBeetiTe-fa*ae wt nnitja the two ends. The true tendon cells 
give endenoe of prohferatoon, but at a much laW penod (four 
oe five days) than the coHi of the pentendinous conneotiTe-tissue Tho 
**i besue gradually contracts and becomes so dense that it is diffi 
wit to dtttmgaii it from the <TngTnal ■tnieture of the tendon. With 
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tin* oontiaotion thort i* nauallv ftbeorption of tie surphu tij*ao whA 
li« boen foimed dmiD^ i»aliag , and m thfi i^ay tie tendon 
may become quite free m its thealh Sometime, and e*p«iUQy if 
the -wound ias boen septic, denso adheeions may bo left between tie 
tendon and its aieatli and thuj senou* interference with movement 
may ocoTET The tune regmrtd fox oomjJeto iealing of a tendon ytntx. 
JI itnorfy aaepfic, two ox three weets may luffloe, but If iopau oceoa 
there may be oonederable delav 

repair of bouk 

In nmple fracture of bone thore 11 either separation or laceration 
of the ponostcaim, and the r e u always more or Ie« blood extra vaeation, 
the blood accumulating between the fractured ends. Within forty 
eaght houra the endotheUal c«0a of the blood -vessels become vwollem 
and leucocyte emigration is woH marlred. Both In and around the 
blood-<3lot these leucocytee, together with cells which hare been 
denvod by proUfemtion from the perioateum, are found* At the 
same tune newly fonned Teaselj, denved from the pre-ensting Ttsseli 
of the penosteum, arc seen posamg into this new ceQular tiane Thai 
IB produced a mass of granulabon tissue which unites the two ends 
of the fractured bone and also (onus under the periosteum a sheath 
which eoarcles the bone In this granulation bssuo the cells an either 
tpindlo or rerv irregular in shape, and amongat them are 0 greater 
or lessor number of larger oefls with numerous nuclei often collected 
near tho centre and rosemblmg the osteoblast* of normal bomi-foruj* 
bon. The oelb ho m o matni which at parts la homogmeoui m 
struoturo and at other parts more or less fibrous- In four or five days 
tho matnz become denser in stniotuie and tho coUolar character i» 
lessened Tbi* osteoid Uiwio as it Is caDrd become* ultinutclT 
changed to bone the oarfflcatlon atortmg m the deeper layers and m the 
bony tmbeouho whwh are bang formed m conbnuation with tie outer 
layer* of tho original bone. 8ido by eido with thia new formation 
abaoiption and tnodefling go on in fact tho chaagra whirh tale 
place during oaslflcation are exactly similar to tho*o seen during the 
normal pfocesscs of bone-fonuatlon. 

By soccewivt) deposits, largo masses of till now bone — onJloa— 
are fonned Part of thia becomes an enaheathing mas* part of it 
is found in the medollary canal (isteriwl mUus) and the amaDeat 
part if tho appcwtion of the bones has been well numtained, forms an 
tnUme^tale caUas xmrting tho two broLro fragroenla. During tin’ 
fortnabon of caDoa it boa boeo abown that there la alwoyi more or lg« 
cartilago formed, and in this cartilage ossific*tioo eventually oemn*. 

The aiDOunt of cwHo* iwodoccd » very vinaWe and depend* on 
the condition of the bone at tho alto of fracture, on the auo of tb* 
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bone, uid od tho nature of th« In frootim of the thafts of long 

bone* the amount of c«Iha fonnod i« oongdertble, wheroaj in fractora 
at the onmtl bones tbij httle oalhu eon be detected. Beptir of 
fiaotaie* of the epphyiUl end* of bonee li oitudlj xmaooompaiued 
bf much oaSas. Where the ends of the bones are not aocontelj in 
appoHiion there maj be a oonedeimble amount of callaa, and m some 
case* the proporhon of fibrooa bmie to bone u io exo e t re that bony 
union i* prerented. 

Oomponnd fra olm ta heal m the aome mannet as that deaczibed, 
but if infection of the wound haa taken place the union may be con- 
siderably delayed, and not anoonunonly neoioeia of porboni of the 
booe may occur 

In an forms of bcmy nnlon the oalhu which la farmed is usnaHy more 
abundant than is neoesary for the purposes of repair bnt tWs excess 
is gradnaHy absorbed. It ts generaOy agreed that the absorption is 
bronght abont fay large moltuiaelested oeHs, known as osteodasta, 
though some anthois regard the absorption as an atrophic or legresdre 
change which takes place quite independenlly of these large mnlti 
nucleated oella 

In the doang of oaTrtieB in bone — e.g. trephine wounds — the re- 
placed bone acts merely as a soaffdd, and as tJb grannlstioD tlssse or 
osteoid tissne gradosily grows into it from the and from 

the bone at the edges of the wound. It is alcrwiy ahsoihed. The 
heshng pro oeia k thus idaotzcal with that described for fractures. 

HBALINQ IN VESSELS 

TTie processes which take place ve exactly ahke, whether the 
wound be a sman pcnotnred one, or one m which the renel is com- 
pletely serered. In the latter aa*e the hcuaorrhage may be stepped 
by the reiracboo of the ends of the venel "■"^ng a narrowing of Its 
Inmon, by the ccrled up inner layers forming, as it were, a plug in 
the hunni, or artxfiaally by presrare. Thromhoszs in all cases is the 
first stage m repair Thn thromboa, which k formed at first by an 
aggregabon of blood plateleta, to which red blood-eorposcles, lei xo ojtes, 
and flimo are added later may be 'very »m«n, m H may occupy a rary 
jng length of tho lumen of the vesseL The endothelial Hmng of the 
Teasels undergoes proliferstiTe changes, and may grow over the throm 
bus, isrjahng it from the general lumen of the veoel. If the throrabos 
Is small and ponetal, it may become oomfdeteJy co ver e d by this endo- 
thebal growth and the hxmen of the Teasel be agam made quita pstent. 
Some authorities maintain that the endothelium grows Into the clot 
and k actually the progenitor of the fibrous time by which tbe 
thrombus is oTentunlly replaced. With this Tiew I cannot agree 
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Hie oTg&iuxatioii of tie tirombtu u irooght »boirt eixctJy in tie enne 
manner as tie healing on an jnoieod wonnd. After a faw dayi there 
li an aotrfe proliferation of the oonnectiye-tiBsne of the inthna, 
and alao it may be, of the media , young capillary loopa arc foroed, 
and tieee oan be traced to tie vaaa vaaortan, from vhioh they tm- 
donbtedly anae Thna tieie la foiroed a oelhiljir grannlation tnrae 
wiici bnngB about abeorpUon of tie blood-cJot (Plate 23, Kg S), 
and wiiot later beoomee hbrona. He fibroblaatx formed dcnng the 
procejB are amaHer and poasan more branohea, than thoae aeen in 
tie ordinary oonditioni of wound heaing In fhm graimlatKiB twne 
there bj ntnafly formed a oonaideTable amount of ela*^ tame. 

If the thrombna u small, tie heeling may be so oomplete that the 
only endenoe of it is a sinaJl fibrous scar Where, hoTrerer; it Is in a 
large vanel tie process of TaaonlanaatiDn is nsoaHy moomplete, and 
ita more central part tends to degenerate — to beooms fat^ or ertn 
caloareons. 


REPAIR OF NSRVOVB TISSUE 

In the brain and the Kplnal oord after injury there u a certain 
amount of proltferafiQn of the yarions iwrve-c*n* and fibres, as err 
deooed by mitosis bat theas npatabTc oisnge* are yery u&pezfset. 
The damaged tissue becomse softened and sb»ibcd, and tic filling 
up of the defect is mainly brought about by a fibious-tiasoc hyper 
pltaa. This fibrous-tisstie overgrowth is not a prooouneed feature, and 
tie cells ■which bring it about ore denved mainly from tic conneotiTe- 
iuane framework of the brain. 

In expauments on annuah this imperfect repair has been cleariy 
demonstrated- Shortly after the wounds are mflioted, wefl-mailed 
mitoees and other evidences of proli/erstrre growth are seen both in 
tie nerve-celli and in the oonneoUve-fassue fiamewoik but in ahoat 
ten daya the mitores are not deinonstiahle, and thare is distinct 
endenoe of destructiou of the nerve elemtoita, with replacement of 
them by granulation tissue derived from the oonneotrve tissue arenmd 
the ■veweeli. . 

Partial fonctlonal rastoradon has been recorded m a few cases of 
complete transroiae lesion of tie spinal cord after prompt umcm « 
the sopaioted ends by suture. Though, therefore;, it must be admitted 
that restoration of nerve-fibres may take place, itfll m the vast pt^ 
portion of cases this new foimatioii is very imperfect and docs not 
ususLlIy supply any fonclKinal km. 

If the wound in the brain becomes infected a hernia ccrebn is 
composed of grannlation tissue contrining necrotw uerTe-ceCs 
and fibres, 

In peirlpberal nerve*, however the reparative processes 
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dofinite. If tlM contmmtj of tha nerre !■ intamtptad, sacondArj 
degoMntion oocoa thrcro^tioat the entire penpbeiml part, which haa 
be^ earered from its trophic Derre-odOs. The myelm breaks op into 
droplets and the ans-ojlmdeiB dismtegrate. The nuclei of the nenn 
lemma imdeigo proLtferataocL Following the degeneration, li the eon 
tmmtj of the parts be preserred. In fsTonrabla oroumsiaacee repair 
or regmeratioa eocnplete or incomplete, miy ooenr As to the 
method by which regenaratioa u brought abont, there ta atiU some 
cneertamtj different ytews being held as to whether the repair 
starts from the distal end of the oential or upper portion, or from the 
proxnnal end of the peripheral part. For conTenfamee, we ahall speak 
erf the farmer as the central " and the Utter aa the penpbeial ^ 
end of the dirided or injured nerre. 

Aennrdmg to those who aooept the centnl theory the repaia' 
tire prooesi starta from the out end of the pttmmal or central portioQ 
of the eerered nerve. Either the originil nerre-flbrea, they nuuntam, 
grow downwards mto the peripheral segment or a number of young 
aza-eylmdefs are fonned by divwoo of each origmsl azu-oylinder 
at the first node of Raarter sbore the pomt of injury These young 
azb-cylhiders grow downwards Into the ortgmal Dwtrilemma sbeatlM, 
or fr^ netml emm s nay be formed from the proliferated 

nenrOemma nocleL This oocrospoods practieally with the onbiyoaia 
gwthod of derelopment, where the axis-oylmder grows doeetly dawn> 
wsrds from a gan^n cell 

The eeoond or peripheral theory has received the support of 
soreial warkecs on the sub^eot, inolading Kcinedy Rsffspfl#!, urf 
Purret Stewart. Stated very boefly the new whi^ they mamtam 
b that the peripheral segment of a dinded nerve degenerates com- 
pletely This degenecsboQ begms in a few boura after the injury •nrf 
b ne^y complete m from three to four weeks. In the old sheath 
neurilemma ceUs proliferate, beeoine arranged m regular mJamra, bqiJ 
act as Demoblafts or nerre formative celU. WhUe the degeneration 
IS actiTe, these celU of the sheath of Schwann show proliferatire 
chsnges, and may be hxmd between the myelm drop*. They act as 
phagocytes to the myelm and to the axu-oylmdos. Close to the 
nucleus of the neurobUst, a young, somewhat wavy axu-eylmder u 
developed, which soon bceomes sepamted from the nodeus. Round 
till! axis-oyliiider a tnjslm sheath b fonoed, the remaining 

neurobUsta forming the new oeunkinma sheath. The young 
cyiloderi join end to end to form more or leas eontmoous chnlny but 
do not undergo full derelopmeDt until they hare become omtod to 
the central end of tbe nerva. These observers further state that the 
existing axis-cylmd« at the central end play an entirely panire part 
unto thty become joined to tbs new penphenlly formed fibres 
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over that, m addrtian new em-ojlindeii are fonned, at tlto cental 
end of tte divided nerve, from the old anB-c^jnderB. 

Tliat the cenb^ enda of the old axu-ojlindea and give ofi 
a nninber of msch £ner hbreo eeemi to na dedzutely proved. That 
extend throngh the oeEs which ImA and occupy the iheath of Schwann, 
end apparently jom either with the old fjhr ^ ^ If theee are not too far 
dietanti, or with tLe new fibree which have been farmed from the 
Qenroblaats ae deacnbed above. Divided nerrei — e.g thoee occur 
rmg m amputataona — may at their ends show eome probferatwa d 
the fibre*, but the thiokemnge which oooar lo frognectly on them — tic 
8o-Hialled nenromaa — are oenally masMJ of grannlatioii tissce cntan^n; 
the nerve-fibre* 

For complete restoration of the physiological fnnction of a divided 
nerve, at least three or four mnnt Ja w31 be rogmied. Se rn a tJo c n 
reetored before the power of movement of the muscle* la affected, 
Thu IS probably m part doe to the fact that the function of the 
muscle which hw been lost through the degenerative changes follow 
mg the nerve injury take* some tune to retinn even after the nerve 
healmg a complete 

REPAIR OF WOUNDS IN THE HOLLOW VISOKRA 


Wound* of the atomach and Isteatlne are frequently eo^ 
plicated by escape of the contemta mto the pentoneol canty and the 
prodxKtion of a localired or a wideHtpreedmg psntoflirtis. If. how 
ever, there is no «*cape of the ooutecta, and eepeoially if the p«nt£ffle*J 
surfaces become mverted and opposed to one another — as in lutnn^ 
m operations on the inteetinal tract — rapid union takes place, ana 
m a few hours there may bo definite adheeion between the sercc* 
suilaoee. „ 

Uiorosoopjcal axMminmttoti shows that this gluing together 
IS brought about by flbtm and leuoooytea which have 
os a thm layer tetween the eppo*^ surfaces. Ths endomrfial 
cells of the peritoneal ooTenng swell and may become oval or 
dneal m form. Organixataon of the ffbnnoui layer takes pl* ^ 
the granulation tissue formed become* converted into a fibroQ*-ti*°® 
scar The endothelial covenng is restored by a growth from the p« 


emting endothelial cell*. fllnes U 

On microscopical exacunatioii some mitnni of the muscle-n 
usually seen but fonnatioo of new muscle-fibres take* place »•* * 
only to a v e r y slight extent. Restoration of the mueoc* mem ® 
brought about from growth at the margin# of tie wound— ew® 


glands may be completely restored. w«ht# 

If the wounds are very exteanve there may be * cocu 
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amcnint oi clcatxiol^ contmtioQ ot tlie ksi tiame and tttaon* 
more or Im urere, may recnit. 

B«paa m Idifi gaU bl&dder and tha orinary bladder and 
uratorm a brotight about by the tame ptooeaaea as tboae ocooerned 
m T^MQ of the ftomaoh and the intastma. Oomplota tmum mar bare 
taken place m from ten to foarteen dayi. 

REPAIR IN THE SOLID VISOEEA 

Liver — In yonng one-half or throe-foarths of the liver 

can be remored, and deSnhe regotention takes place, the Irrer even 
tasHy bring lectored to its normal aisa. In the human subject snob 
extauiTe repair u probably not po«ibIc^ bat there h abondant errdenoe 
that extensiTQ regeneratian may take place. Thu neir {onnatKm of 
brer tusne b partteolarly seen m caaes m which then haa been wide- 
spread destrn^on — e.g in mrrhoau, m sabacate yellow atrophy in 
ohronio Tenons oongestian in eaneer etc. The new areas are genor 
ally compoaed of large or aamewhat tnegdady shaped ceUa, cloeely 
pseked together and Tery often presenting doable nitclei. According 
to mine, this regexMxatun renIts from a proliferabon of the liver cells 
dcreetly and with no transition hr of oeD and, further this 
regenerative capacity u speoially ma^ested m those cells wbeh 
occupy the ontei tones of the loboles. The mnlbpllAtiDn of the lirei 
cdl M nsasHy by direct dmiua, thcogb kaiyonutctio diraum toms' 
tones ocenrs. 

It b generally held that m thu repaiatlTe pro ces e the bUe-doot 
and the mtemtitiAl connecbre tnsoe also prclilertto. According to 
MEne, the nmnorons tale-diiet-like st ni ot ni et which tn seen In 
ocsmexioci with destrnotive and reparebre conditians m the liver 
etpecully m thoee caset in which flistNU tiane » beong laid down, are 
not really new ducts but a becoming eridect of tha debeate normal 
hile-oocidooting cbarniMi whuh exteoid between the liver eelb and the 
mterlobQlar bde-docta. He farther stetea that when these stractnres 
become exposed m grannlatiOQ tbsoa, their pcnig cells swell and 
beccane more evident, and ascnme a definitely onbxal shape. Expen 
mentally these docts become conspkiaotialy evident fn about four 
Or fire days as tubes lined by a somewhat thm, fiattened epithelium 
hut In ten days the epithelium b definitely caiucal in shape. These 
hning cells sometiriMs multiply locally but they never reproduce ceDs 
with any dose rcaemblance to livei cefia. 

In wounds of or mcinoiB into the iiver especially If these are 
not extensive healing takes place by the fonnatkin of fibrous tiesuc, 
but even In the« some regenexabon oi the liver tbsue may bo 
seen at the peripheial parts of the wound. (Plato 23 ) 

Splann, — Repair in the spleen u only observed after small tears or 
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■moant of cic«tnctal cootrwtioa of the *c*r tame, and ttenora 
mai« or lets Kvcre 03»7 rwtit. 

Eeptir in the gall bladder and the urinary bladder md 
nreten a brought ebont by the nme procesee* *• thoeo conjoined 
in repaff of the itomnch end the mteetma. Complete o nion m*y h*TB 
Uken pUce hi from ten to fourteea deyi. 

REPAIR IN THE SOLID VISCERA 
Liver — In yoong "TiiTnaU aoe-b*li or thiee-foortia of the Over 
an be removed, %wd defuute r^enenitioo take* I^*oe the Irver even 
tnmUy bemg reetored to it* notmel eue In the hom*n lobject eooh 
extennre repair hi probably not pomble, but there a ebandnot evid«B« 
tint eitetarre regeneabon m*y take pUce. Tba new foiiiiatKHi of 
Cver ti«ae a jartededy *00 m cnee* m which there ha* been wide- 
ipread dertrnction— e^ m cuTboes*, m cobocnte yellow atrophy tn 
ehrooio renoia congeitioo In cancer etc- The new area* are genar 
•fly eompoeed of large or aomawbat inegtJariy «hep«i cell*, closely 
peeked together and very often preaenting dcoWe nadei. According 
to lElae, thk regeneration tesolte fcom e prolderra&co of tbs Irver ceil* 
directly and with no tTatartton m type of ceD end, farther tha 
regcsusxstire eapaaty a epeeially mamleeted in those cell* which 
occ up y the onter wnee of the lobnlee. The mnltiplifi*tK® of the Irver 
tt omally by direct drrawa, though karyonutotJO divajon eonte- 
tonee oeetna. 

It a generally held that m tha reparativB proce** the bUenloct 
and the mteictitaJ connective taane abo prokterate. According to 
ITBne, the nnmerou bde-dcct-like " rtrootort* which are Ken in 
ccnngQcn with dwtroctrve and repniative cteiditJoti* m the brer 
espedally in those eases m which fibrous tame a being laid down, are 
not really new doct* bat a becoming endent of the debcnte normal 
hSe-condocting channels which extend between the liver cel l* an d the 
mteriobnlar bfle-docU.** He farther itates that when these ttroctnra 
becomfi exposed m gtaatiUbca tame, tbeir lining cells *wril and 
becoeae mere endent and assume a da^tely cubical sbapo* Experi* 
toentaDy these doct* become cocspioaonjily endent m aboat fool 
ot fire dayi a* tubes hoed by a somewhat thm, flattened epithelittm 
but in ten days the epitheCara i* definitely cubical In shape Ihese 
hnmg cell* sometime* mnltrply Jooafly but they neret reproduce cell* 
with any close reaembUnce to &rer ceD* 

In wound* of, or lodaiGns mto the liver especially if this* are 
not extoaive, healing take* place by th* formation of fibrou* tiaiue 
bnt even In theae eaaes serme regeneratioa of the liver tiame may bo 
seen at the penpbcral part* of the wound. (Plate 23 ) 

Bplnetu—Bopair In the spJeen b only obaerved after aroaH tear* cr 
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womidi Jailer Trotmdj giving n*® to rapidiy ftUi taemoniage. Tbtre 
appear* to be no evjdenoe, either eipenmentally or in c*«« obeemd 
m the human inbject, that new aplenio tiMue b fonntd The Wood 
clot which fiUa up the gap in the oigmn becomes ory animd. The gann 
latoon tiasne which la formed becomes fibrous, contracia, and a ooa 
neotive-tiaaue acar u produced 

Kidney • — Wounds in the ladney he*J by granulsboo. A clot 
of blood IS formed between the cut Burfacea, and mto this leucocyte* 
and other ceil* paie. New veeeels ore formed from the pre-ensting 
vessels, and thus a layer of granolaban tiasde forms and unites th« 
two cut aur&ces, A Gbrons'tassue scoi a the final result of the heal 
lOg procasa, Kbrous glomeruli can uaually be teen m this scar the 
fibrous tissue having mvaded the kidney tissue lying adjacent to 
the wound. Apparently a certom amount of rcgeneratioo oi the 
coUectmg tubules can take place, but the sccietuig tubules seem 
lOcapaWo of re-formotum. There is generally neoroms of the ctU* of 
the tubes of tha type, which are lying cloee to the wound, wh3e 
those farther removed may ebow atiuphio changt*, the rpithdium 
having undergone tegrossiTo ohangea with tie prodnetiOB of a low 
fiat epithelium. 

Repair after decapsufatfon — DecspeolAtkm as » method of 
tieatmeait for chrotuo nephnta has been strongjy recoamendol by 
tanons negenns Edebohb holds that a new capsule is fortutd, and 
that duBDg ita formation new ■veasels paw mto the substance of tie 
Indncy and thus inoreaee its blood tcnpply It » poswUe that m 
the eady atage of the foonation. of thu new capsule there may be an 
tncreosed vascular mpply to the superficial parts of the kidney hot 
latei these veweli contract or become obliteiuted by fibrous-tasiie 
ov er gr owth end tho now fibrous tissue extends into the ladney Trom 
a pathological study of the condition there seems to me no doubt that 
repair fakes place after decapsulation, but that the subseq uent 
tfKBAl tlasue which is of necewnty formed utualJy render* the pfoccdore 
of no permanent value. 

REPAIR OF THE 'DTEBXJB AKD FALLOPIAN TUBES 

Wounds of the muscular wall of the uterus and of the F^OoptSfl 
tubes heal by the formatiou at first of granulation tissue, 
later per»d there is oertamly regeneration of muscle- fibre*, and 
■mall wounds rt may b* rmpoemUe m a lew months to detect aUj 
evidence of a scar In larger wounds, however the fibroos-tiisue scci 
is elwava evident . 

The mucous membrane, after curetting, regenerates compW / 
the oonnective tissue and veasds being formed rapsdly oi 
tissue, the glandular part being reproduced from remnants of 
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llandolar tinne left in tlte deep mtacnlti Ujers. It a also ponble 
Uiat tlie RgenentioQ of tlu gUndi of tin mdometdom maj talce 
plaC* from snail fragmenti of the mncons membuDd which hara not 
been remored 
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SUPPURATION 


By Sib G LENTHAL CHEATLE KCB, GV O 
FRCS 

— Suppuration u the tcirn applied to that proct* 
In which an external excitant and hvmg taaenea act upon one another 
to cause death of tissue, endgtatiOD of lencocytea, and (audatfcm of 
semnL When these things have occurred suppuration tim tahen 
place and the flmd which collects in the centre of the leawn 
It called pua. 

It may be said at once that the external eiatant m ptaotreally 
alwsyi a Tnicro-oTganiajn, and that suppnmtjon may be one of the 
prooeseee concerned in the attempt, on the part oi the host; to estaUuh 
that immooity npon which recovery uhunatejy dependa. 

Glisloal typ«s<— SupporatioD may be acute, nhacute, or 
ehronio. An acute suppuration develop within ebout seres dsyi, 
oc lea a chrome rupporstiOD deve.ope in one or more months 
whOe a subacute suppuration matoreo in the intennediate periods. 
These an terms of dimoel unporUnce which indicate the degrees of 
mtensi^ produced by the actions upon which depend the si^ and 
symptam* of the diseaoo but they have also a bactenologieal fanport- 
ance, lot obionic euppuratxre conditiona are very ootnmonly found to 
bo assofuated with the presence of SccCJvm (vberculon* or »rth 
organisms of the streptothitx gro up (ectmomycea, etc.) The presence 
of these organisms in the pus m aaeooiahon with their weD-knewu 
pathologicttl changes is the only proof of their causal nature, for it is 
wen eatabluhed that orgamsma of the staphylococcal group, B coJi, 
cto., may produce ohromo at well as acute suppurotlve Icaods. It 
IS therefore essential that a boclenological examination be made of 
the pus or of the tissue walb of the suppurating focua. Although 
the identification of the micro-organism most always be the feature 
of first importance in diagnoais and prognosia in suppurafion, the 
surgeon must bo alert to observe the local and constitutional clinical 
changes for these wiH help him to determine the probable resiiting 
power of his patient, and to order treatment accordin^j iloch 
discretion must be exemsed In tbe estimation of the relative import 
ance of clinical signs. The wnler bas seen multJido atocessea of 
such feeble intensity that Ih^ gave no hint 'that they were doe 
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to 8lTtp(ocoeeuM jyogenc* ot tnoh vnolence u to caom tlie dMtli 
of Uio patieitt. 

Anatomical sltaa. — SoppocEtum mtj oecnr m pn-erutme 
CETitiet, noH m tbe plmml peneaiduJ peotoneal, tocungeEl^ sjoxrml 
and bttrul cavitKi In tiie bony nnnaee of tba natal and antal regioni 
and on moeoos mcfacaa. It n eommon m the ■Vm, in the foboataneoo 
Uanea, ontaneoni ^ndi and hair foUidea, and anmnd n«nH- Iq 
bone h may a2ect the mbpenotteal tinoM, the compact and canc^ona 
tianea, and the medullary caTitiea. It may be a pro ce » fopenmpoaed 
spon other morbid conditions, e.g. bOiaiy renal, and Tesioal oalonG, 
■hnple and malignant tnmotira and oyita. In snch cncnmatonoea it 
miBt be looked upon oi a comjdieetioa of iheea conditions, though in 
tome of them it is often of more impoitanoe than the pathological 
eondihon which it comphoatea. 

Bupporatun may abo oomplieate an ** nicer,” or by indncmg 
gangrene of the parte which cover aubjacent mpporation, may be a 
dirert cause of an ulcer By pterentlng union of a wound by first 
mtentioa, the rubeequent ulcer would be caused dcreoUy by the pro ce w 
of toppuEaticm. 

EUolofj — >SappiiBttoD oan ooour only as a retoh of an external 
agent aoddeotahy or expenmentaliv introdosed into the twiea of the 
IiTing host. At ptee an t there ts no evidence to prove definitely that 
alterations in the metabolism of eefii or any prodncts of antolysa 
oan induce luppuraticnL 

The exeilani may be linog or Idelefle. Though it is the living 
excitants only with which one has to deal in ordinary dimral work 
yet it IS well to recognise that euppmation may be caused by hfeleas 
onea Chief among these are mkro-organisms prevunialy IdBed by 
heat at low tem p era tur e, produota of rmcro-organuinB, croton oil, 
PTTOgalbo aod. canth&ndea, carbolio acid, turpentine, and abnn. 
Hone of these agenta can moltipiy m the body but they may be carried 
from one part to another by the blood- or lymph-stream. Since the 
infection of serum has come into constant use it may be well to men- 
tion “ Arthus phenomenon,” one nuuufestation of which may be the 
development of an aseptic abcceas in a guinea pig which has been 
injected frequently with normal boise-aerum. 

The chief causes of suppuration induoed by Irnng enstants are 
mkro-oiganisroa, of whxh the most promment will now be sentioced. 

Mlcro-organiami which induce acute suppuration — 
Tbtae are StapJtjjioefmu exmu S pjoycna alhu S 

PSfojoiei ettmu StreplccoaemM pyojeneM. Paeaswcoceus. Gormrocems 
BaeiUtu eofi cownioiu B yyocynwno. B malUt B pes/u 
JIcstn^ocDccas. B tnjtiienta 31 frfro^faws. B pirntmonta 

The staphylococci and streptococci aro the commoncit enoiea of 
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acote auppuration in adolta thwo »nd pneumococci fcre oommcme*t 
in chfldrcn. In tlio atm and sabcataneoui tiaue*, tuppuntlon pn>* 
daced bj pore streptoooocua u not oommon, and when thia mkit*- 
orgamsm is found in pure onltmo in the lymphatio gjandi or in tie 
rabcataneouB tiarow, oirtfal inveetigatlon, m mj oxpcnenoe, genersDy 
•how* tint the suppuration has occnired daang cr after an attack 
of erysipolaa. The ate of inoculation u an important factor m deter 
mining the land of micro-orgamsia which toay be present e^ in 
pentonceii suppuration which U induced by sppcndicntiB the B col* 
coTTpnwiis IS ocmmonly found, whereas in suppuration in the pJcmal 
cavity m casta of pneumonia the pneumococcus usually is presant. 
Pneumocooool pentonitis £n childreu is more common in female*. 
There a important endenne to show that tbs vagina is the pathway 
of infeotiom 

Mlcro-or^nlsms which Induce chronic suppuration— The 
tiucro-orgamsm which la most constantly found in ohromo suppuration 
la JB tuberculous Chrtmio suppuratioQ and tuberculons snppnrabon 
have become almost synonymous terms in spite of the fset that 
tuberculous disease w more a degoneiabve than a true suppurative 
process, ilore typical ohrmuo soppuraban mav be indoo^ by 27 
typiosus B maUn and by the ootaoomyees and CFthor streptoinohea. 
Kooher and others have thown that the tcucrwiEiinisins which 
usually mdaoe acute or subacute eopparaban may oo^cmaOy give 
nse to slowly formed aemi-^eseect coUeebens of pus. This form 
of ohromo suppurabon ooours mow parbculariy m bones, and 
espeoally at their extrenutlM 

Other micro-orgamtms are found more or I« frt<piently in pus, 
but proof u still required that they are its exoituig cause under this 
head may be classed — ^pironewo paUtduM B enlMmeu and certain 
hyphal fongi especially varieties of AsperyUlus and Tncbopbyton, 

How the micro-organisms of suppuration gain entrance.— 
lHaro-organisms which cause suppuratJoa gam entianoe, in the majority 
of mea, U not In. all through a aolutJou of oontinurty Gotri rubbed 
virulent staphylcoocea on the surface of the alon, and provokod lod 
of acute suppuration but there can bo little doubt that bo made 
wounds and infected them. In largo wounds the liability to Inlectkai 
u greater thun m small one*, yet the sue is not of fundamental impost 
anco. Slight •upputobon may occur in a large wound and intenae 
suppuration ending fatally may be Initiated by infection of a wound 
ao small that it cannot bo aeen. Any article which causes the wound 
mav carry on H the mioro-organismi that induce supporatlon, or they 
may gam admissioa at a period bter In the wound a history 

It may be taken a* a low that if suppuratioc ibooid occur to a 
wound of which the tkm edges havu been beouglit together and wlM 
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do«t noi Qommonicste with any Boptio fooiu, Uiea tlie mkro-orgEtuuai 
gained admualon dcnjg tlie openbOD— even vrben tlte nippnntion 
doei not become evident nntS tbe Upae of tliree veeta or more. 
'Wbere tlus ocean there i> osoidly a Ustory of nse of tempermtnxe, 
paui« or wont of onion, whnh aSordt ample endenoe of eady mfeotioD 
FactorB upon which suppuration depends, — Sop por aboo 
depends upon the definite adjustment of oertain facton at the moment 
of iDocoIabon, and opon the degrees in whroh these factoii are adpsted 
depends all the sobeeqaent coarse of events. Bapporabon doea not 
n ewa eanly foUov an moeolatioQ of mioroHSTgaiQsma becaose they are 
capable of indnong that process. For instance, the inocnlstion of 
ctr^toooooos may cause no visible change, or it may mdace an area 
of bypenenua, a local collection of semm, a colleotKm of pas pjnmls 
or even death m a few boon. I have aeen many lesions develop 
which were Induced by the preaence of pnenmoeocena in pore onltore, 
but In none of them was there aiqr true snpparabon. The factors 
whleh, to prodooe snpparabon, most be definitely adjnsted at the 
momeot of inoculation are ooosidflied under two hesdmgs — (1) ^ 
tnlero-argasiEm (2) the host 

(1) Fa<7ioBs comcTED wmi m incaociBOaxmc ( 0 ) The 
hisd of merc-cr^cpetm, — It Is not all pathogesebe rnkuo-organismi 
that hare the capacity to Indace eappncabon (£ bttm) hlortover 
nppmmbon does not inevitably follow the inocolaban of a oulbire 
which IS known to be capable of indoong it onder other ortnonstances. 
Perhaps the nuero-organism which induces sappuiabon with the 
grestest degree of certainty is the staphylococcos. The inoou abon 
of the ftreptocoocos may be fallowed by a great variety of efieets, 
M has just been mentioaed. 

(h) Dom . — The dose, ne. the number d miaro-arganlsms inocu- 
lated, is more important hi the case of those whose vnulenoe and 
Wiabon of Ttrole^ are not very great. Although there a vanabon 
in the Timlefioe in diSerent strams of ■tapbylocoeo oa , yet there is not 
the great vambon that ■ obeerred m etreptooocous hence the dose 
is a very important factor in the case of staphylococcus, and virulcnes 
5i*y be a more important factor m etrepiococois, but even in a itrepto- 
ooecos eultare capable of Indaelng suppuration the dose must remain 
an important factor The dose of staphylococca neceanry to produce 
•oppurabon In rmbbts was shown by Watson Oheyne to bo 2D0 milliona. 
Hannan found that it required bOO millkms of staphytoccoa to prodaoe 
an acute absoeas m rmbhi^ bat that CO miDioiis were snffiaent to canto 
the tame result in dogs. My experience would suggest tbst these 
figarei are rmrsBiTn In the case of man mankind appears to be more 
ausceptible to staphyiooooeos infecbons than are the lower anlmsls 

( 0 ^ Fintlfliee — The Tirulence of a mKro-crganlim la an important 
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laotor m d a oqaa m g ito o*pftttlrty of owiamg «ipjnir»tioo- A luge 
do*© of * highly Tiralttrt micto-orgEniam would probably kflJ a i»t 
without mduoing a ffapporabTe proctaa, whareaa a aman do*© of the 
•am© calture might can*© an *cuto afaecosa and nothing more. Bnt 
thfiro la a degrao of viralence in which it would *eem unpowiHo to 
mocuiate a do*© aufflcaently amall to aroid a fatal mu© m a few bora 
for msUnce llarmorek and W BuIIooh showed that the vumlenoe of 
a BtroptooocouB oan be ao mtonaihed by pawnr^g tb© oultur© through 
rabbits, that even half a millionth of a cubic oanbmetre oaiued death 
in aeren houza The degre* of vmdanoe of the mooulated cuctd- 
OTganiam mfluencea tb© behavioitt of th« tissue* of the host, and the 
imtiation and degre© of eoppanhoo depend greatly upon it, and the 
degree of viralence vane* in the hfo-history of tie inKTo-organiinL 
It must not be inferred that a aoppurative prooeaa stopa bccauie the 
Tiruleno© of the micro-orgamsin grows Jew that is not a fact. A man 
under the care of the Late IVilham Eoee recoTered from a diffase 
suppuration of the thigh and at the last operation that resulted m 
a recoTery the fi moffei waa as vnnlcnt to male guinea pigs as it 
alway* waa. The recovery depended more than anything eJae upon 
the man a acquired immunity 

(d) Mttiod of t»oeuf(Zt«m. — It la poaaible to demonstzate that a dose 
of * micro-orgaiuam inoculated in maaa behaves diferently from the 
same doee moeoiated in fine emolson. 1 have eoovmeed mrself that 
a miuM of staphylocooci taken from the surtac© of a culture oo agar 
and inoculated under the akin can Induce suppoimtion at the sfat 
of Inoculation but wben the same doe© from the some mediani u 
inoculated in fine omulaion, suppuration at the seat of inoculation does 
not of ncoesaity foDow 

(e) Purity or sratwe of tnfreiuyn probably has an influence upon 
event! m the host. "When a ataphyloooccus is mooulated with another 
orgumam which ts not capable of inducing suppuration, such as B pro- 
d^xorut a smaller dose of etaphylococons appears to bo capable of pro- 
docmgsuppuratioQthadwhenB prodi^iosvsuahaent. ItanotpowiUe 

to explain the fact. B prodyjMym is not pathogenetic except m very 
large doee. The combination of the two micro-orginiams may incrme 
slightly the virulance of the staphytecoccus, or the presence of the 
compcrativeJy small doso of B prodiyiosvs may roodor the tissue* ©f 
tb* host more susceptible to the aobon of the staphylococcus. At any 
rote it is known that the action of other nucrxirgamsms a modified 
by mixturo of infeotioo for mstano* B tHam is more dangcrou* 
when it* infection is mixed with micro-organams cspcblc of indnang 
suppuratioo probably bocouse B Utam being an anaerobic orgauwm 
only become* actave througb a utfluatlon of oxygen by the sssecuted 
pyogeaetio erganism*. 
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(2) Faotom cojnrxoTTD ttith thjb host Immumlg md 
bHUj / — One hort bo immune to a euppurative prooeae to which 

another maj^ be waoeptihle although the tame doee of the same 
micKhorganani and of the eune degree of virulence be inoculated. 
Age has an important influence upon the loadenee of some eoppuiative 
proceaaea. Infanta are very auaceptibte to ■□ppuratioQ caused by 
the pnemnooocout, to whioh adolta are not to liable timilarly the 
vaginal mucona membrane of a oblld fa very auiceptible to infection 
by the gonoooocua aa oompared with that of the adult. 

It la a fact that some parta and tiasuee of the body are more immune 
to the auppurative piooi aB othen that a to aay the immunity 
may be locaL Suppuration dors not ocoor in oartilagtv uscongGuual 
aofl ia found m fibrous tiaaue, erectile tasane, and artenal tubes, except 
in ancuryam and infective embotiam. The baotenadal power of blo^ 
la wefl known suppuration may extend from a vessel wall into a 
thromhua, but it la commoner for an infected thrombus to be the 
rtarting point of the auppurative procesa. 

BoppuratKC ia eapeaLaOy frequent m the cutaneoua and rub- 
cutanecuB tmuea, patTbeuIaily at the back of the neck'—a fact not 
altogether explamed by the frequency with which these tisaea may 
be inoculat e d. The aame tema^ apnbes to the matax of the nail 
(whhlow) 

Oertam mioro-arginiaiiia are more prone to indure auppuiation 
m cerUm tittuea than m otbeta. For the goDOOoocus u moat 

active on tie mucooa mamhruno of the nroihra, oemi uteia, and oon- 
hioctiTa, leas ictave on synovial and nroua auifioes, and very sfaghtly 
in skm and aubcutaneoue t 2 «ie, lymphatic glands, and the 
aduh vagmal mncoua membrane. I hare seen a itxeptoeoccal cutancoui 


tT7*^pelai apreadmg from the huH to tbe tunn about the base of 
the neck, and proinmg lappur ataom only in the bursa oovenng the 
olcaanon prooew and m the supradavicnlar Ivmphatjo glands. The 
pM in these regions oontamed Slnjiloeocna pyo^ena m pure culture. 
I saw an officer in the South African War with a amaD aeptio bullet 
wound m the heel, from which outaneoua eryiipeUa spread upwards 
io the groin, yet the only part m which suppuration occurred was the 
prepatellar bursa, and m this streptococci were the only micro-organ urns 
observed mKroecopcally 

A person who haa recovered from a sapparatiTe pro ces s may enjoy 
for a time, immunity from the tpetniio micro-orgaiuim which mdnced 
dieeaee. The length of time which active acquired immumty 
vaiiet with difieront micro-orgaiiisms. In dogi I found, ex 
P*DincntaIIy that the active acquired immunity after a staphylococcm 
•^^PP'Datlon wai very temporary ln«fing about fourteen dayr After 
e streptococcus infectiOD immunity may last about six week*, and after 
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an attack of tjphoid. fever mftjr exttmd over ieraif 

yean. 

Natural and acquired general iimnunitv can both bo dmunuied, 
end natural general mceptihility mcreftaed, by labgoe, itwnttOB, 
alcoholiem, eipooure to cold or wet, by d»eaa£* eucJi u dabetw 
end nephntifl, ajid by injury 

PaasivB acquired inununitv u indnced by njectiDg into a w»- 
ceptible hoet tbe eerom from an annnal wluol] aotire^y unmnnfxcd 
itself by having euffeared from the offeota of the nnoro-organMiB. 
Unfartunately it is at present difficult or impoMihle to apply tiui 
method of egtahlishing immonity in treatment agomat the nucro- 
or g a ni tma capable of indncmg roppurmtion, Fossve acquired im 
munitv mav be indnoed also by vocoinee. 

Iiocal fUBoeptibihty con be mduoed by disease or mjury and a 
port injured before or after loocnlatidii may bo the foons of suppma faoo, 
although the micro-orgaiiismB were introduced elsewhere. Wax 
eixpenence has added force to the rule that all dead tissues ihoold 
be removed from a recently mflicted wound. Suppuration U thereby 
thwarted or rendered leas aanoua. 

I have thown m another plooe that m some amte and ehrooie 
infectare proc o aae a this local sosceptihthty most bo related m soae 
degtoo to the nervous control of • part, which allowed infection in 
the oSected area and prerented it lo adjoining areas. It mnst be 
admitted that the ncmio*TU6nlar state must be an important factor 
in influoDcmg the couraa of infective proceeees but it cannot be 
gnagincd that changes m the ncuro-vaeciilar state can seccunt for the 
selection of one nerve area and tbo eecap© of its immediate neighbocr 
Vascular anoetomoels is too complete Amongst other cases wharb 
I have coneoted that bear on this point is one in which the regKTa 
tlesrtibcd hy Henry Heed as tbo nnsnl regions were sttaebed bv 
erysipclai (streptococcus) which never opread to maghbounng areas. 
Thu extrenio localisation cannot ha>e been due tu neuro- vascular 
causes 

Dlasomination. — Many micro-oigamoms are thcrowh'es motile 
bemg posecsoor* of flagefla, but those withont flageDa eecm to be equiDj 
hahfe to duwemmsCiotL 

Tbe pro-ensting channels and eaMties bv which descniinstion tf 
facilitated are the Wood and lymph vessels tbo meninevol 
peritoneal synovuil and mucous oantifa the tendon sheaths and 
the buTsm conununicatmg with them the nasal and gemto^innary 
inucoui membimnes and their commomcations and the ducts ol 
glands. 

The frequency of dissemination or generalisation of micro-orgsut^ 
tM not eenerafly appreciated. I have ahown by expenments that 
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ffren vLen an mocolation 11 mamle*t«d only by a local Fappmatioii, 
the loocolatod boat pnnri throo^ a genecal ai well as a local mfeciioD 
I loond m one tones of expezunsnts that, m an animal killed five 
ndnatea after an Inocolation of ttaphylocooci mto the labcatanecraa 
hime, the imoro-organttm coold bo ttainod in aod caltiTated from 
the lirer the heart and Inngt. At the tame time, the exact dose of 
the tame cnltore of the miero-organiam was moonlated into the tame 
parts of a control animal irhmh tobaeqaently dereloped only an acnte 
tnppnratlon at the teat of moon ation. These expenmentt ihow 
that the body of the host wat able to deal tnmmazily with the diaemi 
n«t*n1 nuoro-ciganiuitf althoogh an obnont effort was required to nd 
itself of the ma»t of which were arrayed against it at the teat 
of mocnlstaofi. 

The reader will tee from these eexpenments two things 

1 Althoogh only local change is obnoos m tnpparmhon, the 
patient has passed throo^ the ouis of a general infection which 
occurred at the moment of inocnlaborL And during the process 
of tappoiation a host u protecting hmitelf against generallxed baeiezie 
a few of which can be damooslxated in the bloo^ etpecuUy in the 
early tUges, il a mfflaent qoaabty (10 aa) be eiarotaed. Thai, in 
the eady stages of pneumonia and typhmd fever the respeetire micro* 
orguUmt can be foond without diffi^ty in the cucnlating blood. 

2. The patient, by tbe tune nppnration has oecorred, has already 
ran tbe nakn of aonte septfoemua or of pycama, either of which might 
hare oo emr s d if the tmorcMirguiiam had been possened of greater 
TinJenoe, or had been diSMminated m larger dose, or if the hort had 
been more ttitoeptible. 

It fcdlowa, therefore, that the effects of an mfectioo mentsbly depend 
on the balance between tbe ooDtending powers at the moment of moon 
UtMQ — MX. (1) tbe mkro-arganism and (3) tbe boat. Althoogh the later 
coarse of the mfeetum may be mffacneed by tobseqnent changes in 
the nuero-orgamcn and m the host, the actual degrees m which the 
powen of attack and defence are present at tbe moment of mocolation 
are the foandstions npon which rest aH the sobsequent changes. 

Oltnlcukl forzoa of aoate vapporaAIoii. — ^An acute tnp- 
poration ts exhitsted chmcally m one of two lomis, acaU circam 
embed obsoeo and oevie diffum nppvration. 

Tbe acute diffnie tnppantion is tbe more senoos of the two, and 
whOe It lasts the limb or even the life of the patient may be m jeopardy 
Tbe process u more mtense than m the aente circamseril^ form. 
Apart from this, the pathology of acate arcnmscribed abscess and of 
acute diffose tappnrabon is practically tdentical and Tnirr<>vi>r*<‘^ 
sections made from the margins of these lesions exhibit inch almnar 
changes that it is not alwmvs possUe to state which of tbe two b under 
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observation Hence to avoid needleee repetition, the pattology of 
these oonditianfl will be deecnbed nndei the heading of acute ammi- 
•cribed abeooes, and when diflercncea ar»e mote cloeely aasociated 
with aente difiuse anppnration they^ will be mdicoted 

ACUTE CIRCUMSCRIBED ABSCESS 

D finilion — Acute ciroamsoribed abecen is the term applied 
to a localited rapidly formed ooDeotioo of poa in a cavity produced 
by the euppurahve proossa. 

Pathological anatomy — For the pnrpoee of descnptwn 
the aequence of eventa m the development of an acute circoniscnbed 
abaceen m the mbentaneoua tioaae will bo dealt with under three 
head* — 

1 &itrance of micro-orgamama and tbeir effecta in producing 
emigration of leucocytea, transudation of lymph, and death of tmoe 

2 Proliferation of the neighbounrig fibrous bands and oooDectivt 
tissue whioh normally oonnect and support the adipose tame this U 
commonly called encystmeot of the abaoess 

3 Rupture of the abeceaa 

1 The micro-organaraa at once begin to multiply and thw pro- 
ducts loll the tissaea with which they come in contact. At tho end 
of thejCfft koMt after tHocufcrtioa they are scattered diffusely omong 
the tima into which the inoculataon was made. Emigration of p<Jy 
nuclear leucocytes, traosodation of lymph and necrd&s of the times 
are now evident. Around the margins of tho living tissues leucocytes 
are collecting in considerable numbers, even at the end of the flat 
hour some have already penetrated the dead area and met thdr 
death many of the immigrated leacocytee have mcorportted a large 
number of the invading micro-organisms (phagocytoau) 

By tho end of twenif-four konr* both micro-orgamsiM and leoeo- 
oytes have increased enormously in number and masses of ndcro- 
orgamsma are seen scattered among great crowds of leacoo3^es, many 
of which are evidently dead and degenerating (leuoolysu) whilst 
phagocytosis bos greatly locreased- Mlied up with these are masses 
of necrotio tusue, and also oreas of more resistant fibrous tiwM 
which ha* not ret nndergone death and bijuefaction. At the margin 
of the abscess local oonnective-tusoe cefls begin to multiply they are 
also seen in small numbers lying free among the leucocytes and micai>- 
organisms at the edge of the ledoo- Enormous numbers of micro- 
organisms are seen in the liquid content in the centre of tbe lesicm. 

In foTly^ii *«r» ah these nro«*s«es have incressed and «« 
remarkable change is to be TKrticed. Hkro-organismi, when 
can be seen jicwer) forming a sinnous line around the margin ot 
the lesion under a high powet they are seen to bo lying between 



Soreidlitf Infection (itEpbjIococci} In vobcntascou* tlwna of fulnen 
pl(, 48 boon after tnoniUttoo. a. Adipose tban* b, tb« tame 
Lnflltrated wltfa poljiniciear leococjtea and staphylococci C, boodki 
of itriatcd mnacle bein( aeparated fran each other by the aama 
Inflltratinf procas. x 50. 


Pl-^TB 24 
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Sabcut4neoos time of calaeo pig« foor dan after Infcctloti with ttapbj 
iococci, A Hjpertrophled hand tupportinc connectlra tinoe ■gainit 
which ahscen bu Inqpinged b, unorfani^ blood Tweb in mlddfe 
lajer of acKcallad abscesi wall c, abaceaa carltj x 50. 


Plate 25. 
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MWI 7 formed conoectire-tleiue cefU and leacoojte* tbit li*Te coUected 
there— the Jotter also mcorpomting mtny of them Thu hut of mknxh- 
orguusms at the morgiA of the Wiod u ohanctenitie and moft 
fmportotit it can be ata ned throughotit the whole vubaeqneot eociae 
of the leeion (Plato 21) It aeema to indicate the eatsbluboeot 
on tho part of the hoet of aome degree of coivjaeaL 

At the end of the fourtk day (Plate 25) the condition of thin gs 
haa bceoitw more definite. Tho ratcro-organiuna aromod tho ed^ 
of the leflJon, but witbn the area of daeaae are rerj endent, and t^ 
local connoctiro tisaue haa been boaily tnnJbpJying here ao that lonoo 
cytee, conneetiTe-tmoo cella and mitro-organiains are coUccted tn 
great nambera. Newly formed oapHUnta can be seen within thia 
margfsaJ «!«>, and are the mam aource 0 / the fuDmocriia^ wbch occotx 
fdtes an abaceai burrte or ta opened. Around the focus of diaeaae 
the fibrous-tissue bands which nonnally fopport the blood reaaels 
nerrea, and adipoea tissue are bypertropbed their increase m sue 
beooDMa bsi ai^ leas noticeable the Urther away they are from the 
ioetu. From tba atage onwarda it o in my ej^icneJce, very difficult to 
demonatnite any nuoro-orgaoiam in eny other part of the body than 
u the margin and centre of the abaee^ 

By the tetvnlM day (Plate ^0) all these etcdibona are stiD sore 
Buckeil but, although the abeocM may be on the pomt of boittmg 
there are many parts of ita margm wboh Jare no limiUsg fibrous 
treno. IFhere fihroos ti«ue waff emata n eeeins as li the dineaae has 
extended to it aooideutally rather than that the disease has been 
enorailed mtenticaially by the fibrous waD The mcica* in the amount 
of fibrous tiBBue may auffment the degree of local immunity but it can 
not be said to account for tba famitatioo of tJie disease, because of its 
frequeot and oompfete intemiptioo eren when recovery ts occurring 
The dead and liquefied tiasura, the emigrated leucooytea, and the 
eoUeettoo of aerum eociitrtute pua- Pus can recognised at tho 
*nd of twenty four houia m the centre of tho leaioo- When ooflected 
and etamined rt is a thick, opaque fiuid, wbt© to hghtiih-yellow in 
ooiour fatty or greasy to tooeh it often possesses a pc c u ff a r a nim a l 
^*d<7iir and the reaetiOQ is usuaffy aftafine tut tn abscess of booe ft 
Is somotimea awd. 

The fcQow eolovr of jms is asenbed to the fatty degeneratioo of 
tho leucocytei and other found in it, and also to the altered Hood 
pigment and the pigment produced by organisms, e-g. Sapiyiococau 
(nrrm Sometnnes pna la blue, tho eolout being dno to the 
P”*®'** of B pgooyuaeus Pus from the lirer is often coloured hr 
pigment, and may be chocolate ot brownish. 

The odowr of put vanes. Bometxoiefl it may be most offeusiTc 
^ in some abeceaaea which develop dose to tho mtestmes. The 
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B ccJt ecpwtUHts IX often wron^y hLuned for thia offensive odour 
pus duo to thia orgaotam m pure oalture ts frequently moffeniive. 
Tie offenaive odotir of pus w oftan doe to an mfecbon mixed with a 
nucrtxrrgajuam of patrefaotiom When ooouccted with the nnnsiy 
tract, pus IS often a^TTinTum^T 

Oat m an cbecaas may be present either as a prodnct of the mvadlni 
imoro-organiam^ or as a reaolt of a commonication between xt and the 
respiratory or alimentary tract. 

These vanations m the chnmot«r of pus are supposed bv some 
to be of value m diagnogis and prognosis but no great significanoe can 
be attsoiad to them For mstanoe, pns may be identic^ m appear 
snoe, whether it be mdaced by ataphylocooa or B maUet (gianden) 
or S jxitu (plagne) Therefore the moat valoable mdicstiQiiB can be 
afforded only by establishing which ruicio-orgaiiisin is the came of the 
condrticin. 

MetdxAxo fTxiducit — Apart firom the true ttums, pns also oontami 
poiaonoos products doe to mimMitgamsmal metabolism and to leoco- 
lysu and CTtolrsis. 

The tdid detnenlt ^Flakes of coagolated material and dead tunes 
may be suspended m tbe flud then may noceestate Wgot openings 
for their removal by opera&ve prooedore. 

The solid elements consist of bacteca and cells. Tbe most muaezons 
and most representatiTe eella aeen m tbe pus of amte areumsasbed 
and diffoae snppuratiaiis are the polynuclear neutrophQe leucocytea, and 
at tie present time they are regarded as the moat important, and, with 
the endothelial oella, are the most eotiTe phagocytes. Other leacocyte* 
appear m pua, notably the lympbooytea, which inerecse in number with 
the age of tbe leeiou. Tbe coarsely granular eoemophile pdTnucJear 
leaooo>‘tc, the hyaline monouaclsar leucocyte, the coarsely granular 
basophile mast'cell (iSitliab) can aD be demonstrated In varying 
nombera, but they never reach oomenoal importanoe 

Endothelial ceDs, young connectjve fibroos-tjsaue ceQs, plasma 
cells aud cells of doubtful ongm are ^so seen m pus. 

Eed Wood-corpasde* are seen, and if they are present fn large 
number before the abscess is opened they indicate great mtensity of 
the disease 

The older the ahaceea, the greater tlio number of lyinpbocytta and 
cotmechro-hBsue cells that appear at the mnrgm 

The proliferation of polynuclear nentropbUo leucocytes m toe 
bone-marrow and spleen a increased in suppurative procees**. Tfe 
small mononuclear cells (lymphocytes) are not greatly mcreasedjB 
the blood even m tbe more chronic forms of supimratlon in whKh 
they are present locally m large nonibeTt therefore they arc proba y 

of local origin and are probaMy denred from endotbelisl crfi 
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in blood. Leaoin and tyromn Have been found. Sodium ohlcmde 
iM present also carbonate and phoapHato, to wHici the alkalinity of 
pui u due 

Bit Almroth Wright has demonatrated the presenre of anbatinw* 
which he calla opeonina m the aemm of blood drawn from patent! 
■uffenng from infective proceaaea, but no opeomn la demonitrable 
in pua. After an abecese haa been opened however optoniiLS appear 
and gradually mcreaae in amount m the serous discharge, 

I have killed rabbits tztSsnng from mature otmuoscnbed absuMses 
by injecting the am mala, some with carmine, others with methylene 
blue in none could I obaerve any pigment within the abecec cavihe*, 
though it remained fixed m all the other tisane* of the body indoduig 
thoee immed ately surrounding the aheceraea. This was true also in 
a nunal fl lolled by the tame procoss in which the ubeoessca were opened 
previoas to the injection of pigment. These eipemnents »pp<*J 
to indicate that there u no dir^ open lyrophabo coimnnniCBtion 
between the body and the absoew cavity alio that the eclli of the 
capiUanee and small veins play some part m deciding what shall jus* 
into the abaceas cavity V»e versa, the periodic nso of temperature 
at night m many cases of toisiiua does not support the theory thot 
mechazucal pressure induce* absorption from the abscess cavity 

The proteolytic aniymes derived from the leucocytes of pus are 
probably a cause of death of the cocci whiob are kihed wnhoot bamg 
moorponted withm oella. 

2 When the prolieratton of pro-fEtiating tissue# occurs around the 
she of an acute arcumsenbed abeccaa, the resder ihodd regard the 
lesion as being an acute diffuse supporatian the spread of which has 
eensed. He must not be mialed mto the idea that its apparent en- 
cloeuro by connective tisane has led m any way to the arrest of spread 
it become* circumscribed because the process his been arretted 
In other words, the proliferation of the connective tiasue and the 
apparent encyatment of the abecesa cavity cannot be regarded as 
the cause of its arreat. ProUerabon of the local eonnectivo tissue 
could not occur had not the tiatnes gained a power of reantince wbkh 
they did not poaseas during the first hour* of invasion. The reader 
will remember that death of tiasue* waa the first consequence of mkro- 
orgamsmnl invasion proliferation of tiasue and death of tissue cou d 
not tilat in aseociation, at the asme and under the same con- 
ditions The deed ports must have been more susceptible to disease 
than the proliferating parta 

The state of affairs seen is at follows At an early stage there u 
praobeaDy no change visible m the activity of the imdestroyed eeDs 
of tie part The number of leucocvtea is xncreosed at the end of 
IwentT four hours, and in juris they have reached the prr-ciating 
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baod* of flbroos connective tisvne, bat it ii the men e cadent of 
coQmon. It maj be md at once that, althoa^ the endothelial 
cefls incrcue, and play an important part in phagocjtoBU, the 
mam and moat obvkma proliferation occm* in the anpporting con 
nective tiasne. In forty-ei^t home the proliferation of local con- 
Decttve-basae celk haa begun and young blood TeaeeU can b« seen 
foraing in the multiplying tieanee. Thia proliferaticm contmnes, 
and even when tho abac« has ranched its greatest mntimty and 
ehcnra no further tendency to aprvad, it la not completely fnrrounded 
by flbroQB tl*ue. There may be mai^ pomta where tho pua cells 
and nuaro-orgamsms lie apparently in immediate juxtapomtiOQ to the 
adlpoae or fibrous tuaues. Thus the local condition u reeovenng in 
the abaence of meohanical timitatioD and therefore as stated above, 
recorery and localization of the prooeaa cannot be dne to a mecbanKal 
circitinscnptKm which does not coast. In further oonoderation of 
this point it will be remembered that I have already drawn attention 
to tho remaikable microacopical appearances st tho margm of an 
abecen that had been m ezmence only boors. I tooX. partieolai 
care to point ont that ibis margm consated of a annout Ime of heaped- 
np micro-organisms among rec«ntly pioUfented nnconaected conneo- 
tire-tuBne eefla. Thsr appearance s et ms to me to show that eren at 
this early stage the raiao-orgamsms have lost great power in attack 
snd the host has gained great power in defence, but there is do en- 
CTtting wall m existenoe st this early stage. 

The older wnteEs attached too great importance to the cir 
cmnsoBption of an abocem bj means of the newlr formed fibrous 
tMsne behermg rt to be the predominating eflort of nature to effect 
the final cure of tho malady they neglect the whole question of 
local and general aotiTely acquired unmnmty In conaulenng the 
value of an abaceas wall and the attitude to it whiob the snrgeon should 
edopt in treatment, the reader must bear m mind that there are other 
Slid more fundamental curative forces at work than the mcomplrte 
*®cltanre of an abaceas by fibrous tissue, forces which are speafic 
sgamst the particular micro-arganiam that has caused the disease 
The attitude of a surgeon towards the margins of an abaceas sboold bo 
the same whether the lesion be old cnongh to be more or len encysted 
or Hot. At any age of an absreae its margm should be treated with 
voy great core and tenderness. Tho importance of leaving undis- 
turbed every part of an abscess wall is greater in eome m ections 
than in others. In the treatment of on abscess due to stapby ococcus 
it b wiser always to deal very tendciiy with the bving marg n of an 
•hscesa, not mainly because its mechanical disturbance may dh 
•vnunite bacteria, but rather because mechsmea' injury lowers the 
local Immuiirty and p rovi des a more acceptable nidus for the bacteria. 
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pxu ha* collected it Bhould be carefully remored before 
attemptang caj roagh roarupuIatiOM trlucli it may be ueceMry (o 
mdiot on the margm of the abecces m order to remove an appeada, 
for metance, or a Fallopian tube. The po* having been lemoved, it u 
guito aafe m mort caaea which are not of a tnbercnloos nator^ to 
manipulate parti a« freely as neofflBaiy m fact, rt n wucr to remove 
the m a m aourcea of infectjon than to leave them for fear of deatror 
mg the mtcgnty of the ernyitmg tuwnee, always priTVided that fiat tie 
pni hai been removed, Beath rapidly foUowa the raptnre of a large 
hihal abacca* into the pentoneal cnvitr the eaifv &tal aene cannot 
be dne to the Ifberation of boctom into new fields of operation, bat 
IS due to the potmng of a highly pouonons fluid from a cavity whose 
power of abaoiption la email into a oanty whose power of abaorptiOT 
1 * great. 

Snppotmg the infection resolta in an acute diffuse roppartitioii 
instead of ono which is acute and carcrnnscribed, then thoee parts 
where the dieeoae has laeted longest mthcmt spreading reaanble the 
margin of an acute ortoumacnbed abooea of the seme age in other 
parts of the curctanfcwnca where it la spreading the appearance re- 
aemblea that of an acute cueomacobed abeceta of abcut twentj fcnr 
or forty eight houa duration 

3 As the «bec«« approaches the alnn and before it actually roaehe* 
It, the h&ir foUiolea, sebaceous glands, sweat glands, and sQper 3 aceT[t 
epithelmm undergo atrophy and disappear The last thing secii 
before the abacoM ruptoree is burrowing of the pus beneath the homf 
layer of the *tnn_ , which finally gives wav and then the obsceas bursts. 

An abscess a*umc* a round or oval shape partly from the marfinsl 
apread from a oentnd point, partly from the centrifugal presaure whwh 
it exerts upon the siirroaiiding nnaflected ti^cs. and partly from 
the Centripetal force of the elaabo Burrounding tiseucs. 

There is diffioultv m acoountmg for the fortunate tendency of aa 
absewB to spread towards the ekm Borne writers say that the spreed 
in the direction of least reaistaoco occounta for absccjnet ipotrtanecusif 
opemog into bronchi j/rtestme# bladder pleura and vcine, causing 
those complications which would naturally follow such acciden^ 
Action of moacles and pulsation of artenes are assumed to be capeW® 
of forcing an abscess towards the external aurface by cu o 

Natural and easy pathways no doubt eld extension to the sfam 
In many acctioo* of ocuto soppuration in slnn I have 
advancing process spreading m oblique Imes towards 
these lines corresponcEng to the sito of the lymphatic vessels wjii 
acootnpaiy the artenes supidying the elan. The roicroscopcaf 
ances do not suggest that the invading prcceM is bemg 
parts unwilling to receive it and I am inclined to Wieve (bst 1(W»J 
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fosoeptibility i* • gr«*t factor in influencing the direction of the ipread 
of the diseoae. 

Byiiiptoms.~The*e are due to the ahoorption of toxio prodoeta, 
•ome of which are the toura prodnoed by the mkro-orfaniam. while 
othen are derived from the pononoua produote (autolyHiiia) of the 
body edli. 

Lr>cal — The fliat indication of trouble if a eensatioD of teonon 
m the part, graduafly increaaing to a definite thiobhtng pam, whkh 
If exaggerated when the part la dependent and diminished when it b 
raised or placed m warm krtion. Lowering the part mcreasci Tenons 
congestion raising it diiniiuahca the coogcBtion by panting a reficx 
contraction of artenolea, aa Lister pointed out and by gravitatioD 
«»TTi pLj iFig the Tttns. lirter also abowed that lowenng a Bmb cause* 
a reflex vaso-dilatation. There u an extreme degree of tender 
nesa, which upon the shghtest touch becoma ezquiste pain. The 
part la hot bn^t red, swoUen and hard its fnnotioa b arrested 
The rednens disappeari on pr eanu e, but Teeppean instantly aa the 
prearore is remor^ Aa the lesion matures, this reaction becomes 
sluggish from being red the centre becomes blue, and soft to touch 
thu u the first truslwnclhy dgn that soppimtaon ha* began. The 
part becomes mdematoas, sod the swelling growi more pro m meat 
and tense until fiactuation confirms the Said nature of lU contents, 
^e skiA coreang the surface becomes thin, shining and perished by 
the subjacent pressore of the Lncreaiing abeoesa. Around the tense, 
pamful, and swelling there u cedema, which gradually dsappeen 
m the porta farther away from the swefling The central thinning 
Increases till the skin be com es a tranalucent membrane, through which 
the white or yelloviah pot can be sees presenting the familiar spectacle 
of a pointing ” abscesi. The shin at this stage may not be quite to 
tense, for the uleeration of ha deeper layers has rehered the greatest 
tension. The dunlnntion of tennon b indicated by a very fine network 
of lines or wrinkles which can be seen in the qjfthelial imface coroing 
the most prominent part of the sbsoess. The abscess b quite mature 
now and upon the slightest movement or trauma will bant. 

The redness dbappous iminedistely npon the ruptore of the 
sbecesa The psrt, w^h up to this time ^ been held ngtdly atin 
by unconseiotB moscolar effort, u now relaxed. At first the pus flows 
freely owing to the internil pressure in the abscess and the external 
preasnre exerted by the elastic tusues around, which are i» longer 
stretched contraction of mnsde* In the immediate nei^bouihood 
also aids the expolsion The pern and sweHiiig gradually snfaside, 
and function ■ restored. The abscess walh gradually fifl tofether 
from want of support and from the continued contraction in the 
tissues around them. 
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Tie grew dimcal ngnB oeaM to bo apparent although tie twnea 
whicb formed the margui of the abacees atm oontam moltitodn of 
toicro-orgmuanifl the tune of the complete diiappeorauce of the 
nucrtwjrgamsiEia Tanea m diflerent caaea from daya to year*. 

The lymphatao Tcssela which dram the affected part may or may 
not be seen aa branching, morn or leea atraight, red hues, ftretohm* 
from the area of diacaee towarda the neareat lymphatic they 

are moet evident m atreptocoocio and acute itaphylooocao leiioiu 
The neareet lymphatic glanda are hreqnantly enlarged and tender 
and give nee to a senaatJon of local atiffneea. The lymphatic veaseU 
may however paaa the neareet glands without ob^oialy iffeetmg 
them and empty into more distant glanda The enlar ged gUnda 
may beoomo adherent to each other and oonfluent if they foppoiate. 
If suppuration has not ooomred, the adherent glandi may upon 
snbaidenoe of the local diaeaae, gradually become discrete and after 
a time poecbly as long as a year or two may become practioofly nor 
mal m nae Snppnxatioa may appear in any part of the lymphibo 
vaacular tract between the lo<5aJ disease and the lymphatic ^anda 
In lymphangrtis of this kmd, I have obeerved that bmw urtovoung 
between a lesion and the lymphabo glands into which it dmiis •up- 
panto as if they were u iliroct lymphatio commnnleatiaoL The 
baraa patelJ® the bnrsa over tho olocranon process and the bona 
nodcr the gfatens mazunos, I have seen as the only foa In secDsdsrj 
suppuration of this kind. In the olecranon bnrsa them wa no mp- 
puration at the pomary scat of infectaon 

Constitutional. — The pcasomng, whicli may bo profound, a 
attended by rapidly mcreaamg weatncais, Jc*i of weight dry tongne 
night iwcats and vonuting Tho pahent looks and feels ill and ni*y 
fall into the typhoid state hla anjaems ciprmion and occasional 
mental tlopreesion are marked and diagnoatio features of the condrtjon- 
PvBExiA. — Ono of the commonest and earliest constitutional indl 
cations of impending sQppuration is a rise of femperaturo /oOowmg 
a ngor or sensation of obiDineaa, or an iDolmation to ihivar Hurt 
suppurative conditions are scoompsoied by fortr bnt the absence ol 
fever dops not mdicato a mild mfootivo procen Many cases of severe 
and even fatal lUnen may never exhibit fever higher than 90 M 
100 F Tho height of the fever may vary in different lodividiWs 
although it may be caused by the tame micro-orgamsm. Fever affords 
no olue to the identity of tho micTonrgaiuiin- It is doe to the prvdiKi* 
of micro-organams, to mctabollo substaDcea, and possibly 
antolysms, which are thrown into tho arcnlation from the blood* 
and tiasae-cells killed daring supparation 

The vanctirt of pyrexia in suppaiatlve proceeses aro (I) saprwrot*. 
(2) acpticsemla, and (3) i>y*9inia 
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1 flapftnuKi, o{ which there two forms, la doe to the abeorption 
from the wtmnd of the prodocU of micro-otginuinn. The tnicto- 
orjuuim remaiiia Exed in the di*ee*ed pert, end it* e*oepe into the 
oroiileticni u not e muked featoie. 

One fonn of mpnam* ts tmffuttte or lur^iooZ /nvr m whioh the 
prodaoti of the miero-OTginicmt are oapaUe of acting advomly upon 
the hring enH dead tinnea and upon the Emil* of the part (paimartee) 
It tt the type 0 ! fever moat oommanly aeen m ordinary practice in 
former day* it wa* the nanel reanlt of operative procedmee — henoe 
rt* name. There may be an initial fall of temperature to about 97* 
though naoally the temperatore naea at onoe to it* mazunom height 
of about 103* F At that point it may lemam for a day or ao then it 
gradually faHn at the rate of a degree daQy until the normal level le 
reaehed, at whieh it remains, the pyrexia having lasted three or fonr 
dayi. Tranmatio forer u ofteD the precmaor of ■nbeoqnent more 
•evere typea of pyrexia 

The other form of aapreoua has htUe to do with suppurative pro- 
cesaea. It u called tapite tfdoxiadton and is doe to the abaorptioQ 
of prodneta from tboee miero-orgamrau whieh are capable of ittaelong 
dead ttaroes only (nprophytee) The teropentnre nsea to abooi 103 F 
and there remain* onbl the infected end deed tissnee are removed, 
aherenpon it become* iwnnaL 

i. Aevli $eptie(mui or badmimvi — "nie tmao-orgomsms are 
not only in the nte of snppnreboa, but they bare escaped into 
the Uood and tisenei of the bodr and are there aetiva ZIenoe 
this k a more serious condition than treumatic fever There ate no 
secondary {od of snppttmtioa. and. although sente septice am a accom 
pamos some luppuratrvo prooeeses a primary focus of mppiiratJon U 
not eMential Acote septieattma may km an animal in seven hoars 
after mjectioQ with etreptococens, and show do ngna of snpparatKMi at 
the srte of moooUtion or anywhere el^ Aeote sepricamla in antmuta 
k more typical than m man. The blood and some vjacer* (liver longn, 
spleen) may be found teeming with batten* m ■oimali whHh have 
died in a state of ectrte eepUarnu* but in man this ta not a very saHent 
feature. The heart blood and viscera may or may sot be able to pro- 
vide matenal even for a colter* of the nucro-organivn The number 
of micro-organisms m the blood and tiasaei of mri bean little or no 
oompamoD to thar anivenal and overwhelming pretence m animals. 

The oonditioc of acute ae p ticwmia may begm and end eharae 
tenstially or it may follow tntunabo fever immediately or after an 
intemJ of a few dava during wUch the temperatare may have been 
norm el. When acute septicemia is ettahlabed, the temperatare 
nse* to about lOl F it mar remit a degree or so daring the day 
but it nse* agam at night, and never fuQi to or below sonnal unbJ 
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recovery occmia. The temperatore therefore u of a renutteat, not 
of an intermittent ohaiacter It* deohno u nmally gradmU (lyo). 
or it may be abrupt (cnsia) If death ■honld ■npetroiie, a patient 
Tnay die m a state of hyperpyrexia and the tcmpaatnre, it is said, 
may nee a degree or ao immediately after deatL In very profooDd 
toxemia the temperature may be sohnonnal evpecialty before death. 
Rigor* rarely occur 

The diMose may be caused by many organisms, but is usnally 
awociated with strcptocooci. The lenon through which the Tim* b*s 
gamed entrance is fre<jtiently imalb and may ecoape notice altogether 
it may follow a scratch indicted dunng the handling of mfect^ dead 
a rum al tusues, or occasionally even dunng operations, or it mar 
follow oelhilitia, erynpeks, or gangrene. 

Olnuoalfy the patient ehowi symptoms of acute toxnmis and high 
fever Ho u usually flushed, though m the severest forms and later 
staged he la often very pale, and may be tinged with yellow He 
sufler* from headache, anorona albuminuna, and ninally 

diarrhoea. Blood may bo found in the uime and perhaps in the 
stools, and there nuiy be a petechial rash. The ncrre-ccntKa are 
poisoned ^e patient becomes deluioui, dyipnmm, eomatosa, an^ 
dies. 

The prognosia of acute septicsmia, whan once definitdv estab- 
lished, IS extremely unfavourable. A very large proportiCFU el the 
patients die. 

Beetle fever or dtromo •sp^ieawiio — This form of fever also may 
be introdaoed by an initial traumatio fever but instead of the tern 
peraturo romaimng elevated it rises about six o cIocL. in the ereuiBg 
to between 101 end 103 ¥ and m the morning it u nonnal, or ertn 
suboonnal It is aasociatod with ohronio suppoxotivo pio w ea. It 
la accompanied by night sweats end diynes* of the tongue, and 
lardaceoui disease is often a pronounced feature when hectic fercr 
has lasted for some months. 

HecUo fever is due to the action of mJoro-orgtnums which remsin 
mostly in the diseased port they can bo detected in the blood only 
with the utmoet difficulty 

5 like septioasmla, with which it may be aasocuted u s 

dangerous disease it is proliWT the mote dangerous of tlw two. 

It may be caused by any of the pyogencUc orgamsnu, 
most commonly by ttaphyloooan- Pjmmia a always a»ociitea 
with an Infective thrombosiB of the veins at the seat of infection, 
and Is especially bsWe to follow septic invasion of vonocs 
in the cruniom or the puerperal uterus, or of bones. The 
which separate from a disintegrated thiumbns are the *7 

teoondarv absccMe* which fora, chiefly in the longs, and which art 
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a dotiiiotivo featoro o{ this disease. Ooc&oonslly it is oasocuted 
with malignant endocarditis, as tho resnlt oi detachment of infecHrs 
emboli, and their infection of tho cardiac ralvea. 

Clinically the forcr may ot may not be initiated by tranmatjo 
foTor anil the normal temperatore may even hare been reached and 
maintained for about eight days, when suddenly the patient euSen 
from a ngnr which may be prolonged for about h*1f an hour The 
ngot u followed by a nse of tomp eialiir e, to IW which falls m 
an hour or bo to normal, or even bdow norma] the fall of tempera 
tore is aooompanled by profose penpimtion and senaatioD of warmth 
after which the patient will feel well awi comfortable. In severe 
oases the patient soon expenencea another ngot this may be repeated 
many tames in twenty four hours or m mildcx cases the rigors recur 
at longer mtervals, say once a wedc or a fortnight. The tongue Is 
dry and red or brown, and the breath has a oimons sweet odour that 
has been compared to that of bay The skin is hot, of a doll, pale 
eolonr and may show rtahei of an enythemstoos or petechial charsrter 
ot sometama tender hyperwmio areas that are probably the mam 
festatkm of lodgment embob that have not pro g ressed to deSmto 
abBoen-formatiocL The ogors are followed In from three to fire days 
by the appearance of scoondaiy abeecases, whkh sometimes are ehano- 
temed by a rapid, insnitona, and oompaiatively pamleas development. 
In the typKal acute eases, patxenta nsnsBy die m about ioniteen 
days, having snffered constantly from semo agoia. The eonditaon 
is associated with luemorrbagio infarcts in the kngs, which soon 
beoome pnmlent but other parts, snob u plernie. Joints, brain, 
Dvor spl^n, ladneya, heart moscle pencordlnm, and eodocardinm 
may be affected later Id pyvmia armng from a focus in the 
portal system, tho brer is the primary nte of lodgment of tho 
emboU 

Ckmnte pyrwM ts a condition in whicb thero are no infective 
thrombi and no embobc foci of BQppaiatioD which are typscal of 
tmo pywmia but a secondary coOectioa of pc* may occur in any 
port of the body notably in tb« subcutaneoas and intcrmuicular 
tissues and jointa, and ts probebly duo to those micro-orgamsmi 
which are occasioiHilly earned about by the blood during infcrctive 
proceasot finding a suitable tddos. Tho fever arid toiio symptoms 
are of a mildet character and the prognosis is more favourable than 
in tme pywmia, provided the ibseesaes are in aceeaidble poeitaons, and 
tho geiK^ strength of the pabent is well maintained. The tempera 
ture of patients iaffenng from chromo pymmla may bo e x ceedin^y 
vanablft. 

Da^enorfttions- — Suppuration may givorw to cloudy swelling 
and to Litty byabne and amvlold degewrraUons 
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Am^md dttaue ocoun ohieflym prolonged fnpjrarttion. and prac 
ticafly alwayi afleota wveral organs— firat either the apleen or the 
liver then the kidney Icm often the email intestine, and other oreuB 
or tagne*. 

The homogeneous neidy formed mateml is depotrted m the 
oardio-vaeonlar system, and as the daeese advances the functaonsl 
cells atrophy from pressure and probably also from a dumnutian of 
the blood-supply 

The aSected organ is enlarged firm and pale, mth a semitrawhicent, 
waxy appearance In the case of the spleen the Malpighian bodies 
may be afiected chiefly giving nse to the condition called sago spleen,” 
or the walls of the vascular smueea in the pulp may show the more 
advanced change. In the capfllaneB the disease is outside the endo- 
thelial lining which may show fatty degeneration. In larger arteries 
the depoartjon and infiltration occur m the dehcate fibrous tmue of 
the middle (muscular) ooat. In advanced amyloid disesse the con- 
nective tissue in other srtaatiODS may also be affected 

The blood In auppopatloii — The blood pressure may be 
subject to ali^t ^anatious. T G Brodie and I demowtrated a cou- 
fiderable fall of pressure on injecting into the veins large doses of a 
culture of staphjlococcua. 

In suppuration many changes are induced m the blood and tasuo 
m connexion with (1) ^e cell element (3) the p'asma (dement 

1 The cell element l Levcocyftttu — In suppuration not doe 
to actmomyces or B (ubcrcidom or B (yrAastu leueocytosis is markrd 
unless the disease be rapidly fata! or of a prufoondly torio type, m 
which case it is absent or the leucocrtes ore diminished m number 
(leuoopenia) In a common type, leucocytoaia lucreases with the 
development of the disease it subside* shortly after the diseate 
bos disappeared when the number of leucocytes may be fewer than 
normal The presence of pronounced leucocytosia i» a valuable ngn 
by some it is considered sufficient to justify a good prognosis. In 
thoae cases which ought to show s lencocytoaia, but whKh actual y 
show a loucopena the prognoai* i* decadedly bad The preeence of 
leucocytosu is a valuaUo indicabon in the diagnosis where supparation 
IS oocumng in obsouro parts. 

u. PfKjgonrtotts — In suppurative changes tho ftroducti of miciu- 
organmns give off substance* wbich induce an active migration and 
proliferution of leucocytes. All leucocyte# posse** the power of ingcsti^ 
juicro-oTganiima but the lyropbocytea and cosinopbilc leucocytes do 
not posaesi it to a great degree Although tho polynuclear neutrophiw 
leucoovte# etc the most actiTo phagocytes, they exhibit muc 
vanation In the number of niicro-organiama IndiTiddal cell* take up. 
Beside* the leucocytes eudotbelial cell* are phagocytic pertai* more 
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•0 tIi*Q any other h»ne celL Qiaot cell#, which are prohaWy derired 
from endothelmm, are al*o pliagocytio. In mppnrationi doe to the 
gODocooc u a, epithdial ceR# ahare m phagocytoao. 

Beeidea the mdoeion and digcation of nuenxrrganmTa phagocyte# 
can abaocb ceQg whx^ are foreign to the body cdls killed in the 
proceai of euppuratioii, red Uood-oorpofcdeB, foreign bodiea (Bgatnrea, 
etc.) end they are capable of removing small necrofao arena The 
reader u referred to the section on Immnmty (p. 28) where he will 
aeo that protection and recovery from infectiTe dooiaea, althoog^ 
doaely aiKCUted with phagooytoma, a not a innple matter of cdl 
incorporation and mtracorporeal digestion. 

Then can be no doobt that in auppontiTe condihons phagoeytosa 
bears a very important part m the fight for bfe and evcntnal recovery 
of the patient. ^Vbat that part is, in the of present knowledge 
win be found aet oot in the arttele on Inflammation (p. 144) All that 
need be said here a that phagocytoaa meat evident m the cells 
of pui that in the fiver and spleen the nncro-otganami can be teen 
UKorporated in lencoeytes quite eariy in the diseaao and that the 
nime process can be seen occoning in the blood-stream — a fact more 
noticeable in the more severe cases. 

uL ^R(7Wki a a very constant accompaniment of soppuatire 
proeeatea sod no doabt b in part doe to a tolotion or destnetwo 
of the hemo^obin in the red b ood-corposclee by the hemelybo rnb- 
staaoei form^ by mKTo-organisau. 

2 The fluid element — In the blood-tmim, as m the pcs, Id 
cases of nrppuratioa, the rprofio toxin of the invading nucro-organam, 
the by prodocti of bactensl metaboham. and other potsonocs sobstances 
which result from the atrtolyia of cells IdUed in the prcee ss , are prvaent 
Besides these sabstaDces the blood-senim may contain antitoxua, 
opsonias, agglatins, bacteriolvaua precijatira, and a gg re sE ins. 

Dla^noala, — It most not be aaramed, becanse a sweUing contains 
a th ic k white or yeEowHh Bnid, that it u the remit of snppuration, 
and that the fluid is pas Flmds with these properties are seen m 
dennosd and sebaceocs cysts and I have seen malignant disease of 
tho breast diagnosed as a pomlent condition on tbe assnmptioo that 
the thkk yeflow flaid in tho centre of the growth was pus, but on 
nucTOocopre examicnUon the ceOa of the fluid were found to be cprtheTisl 
and leucocytes were absent. Chyfons fluid mi^ht pre nso to error In 
diagnosis. I have seen the carpo-metacaipal joint of the thumb ti 
a man soffering from gout foil of floid which on extraction, looked 
like and wav aseumed to be pna but under the mrerovcope the solid 
dements wore found to be only acicalsr eryitaU of urro aai 

Tho presence of sn acute arcmnscribed abwress can be readily 
recognued by the signs and armptoms already described. I wilJ 
O 
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mention a few of the fiuotuatmg ■woUmgi from wbch it ihonld be 
msily diftingmahed Although A^rviaiona hu a fluctuating centre 
and an oedematouB margin, and, if the swelling be a large one, there otay 
ho leuoooytoeis, it differ* from absoeai in its sudden appearanoe after 
injury (which may bo alight m fuBmophiba) in the abeouce of pain, 
heat, redneea, pyrana, oonebtuUonal depreeaon, and enlarged lymphatio 
glands. On the same lines, dut^jtdfd gaU-Hadder and unaory UaHer 
txHaUona of tynomdlfitad and tenus ^uauuM can bo diagnosed readily 
from acute circumacnbod abeooM. Alio lynotwl and serotu ^unofu 
of a non-tnfxtw nature allow more functional activity th>n m tie 
suppurative conditions. The aaaoaation of an abecess with an antvrym 
may bo difficult to diagnoae many have been opened in error e^>ea* 
ally m ulcerative endocarditia, where infected embdi have blocked tie 
lumen and softened the waHs of artenea, e,g at the bifurcation of tie 
brachial artery but the real state of things can bo detertomed definitely 
by a onrefnl concideration of the history by the suipiaooi anstomkal 
relabon to a hig artery and by the addibonal ^ifnvi which may be 
prosent and whoh are indicative of a dilatiyi blood veacL Denwii 
hydatid, Mhaceous, and other eyeU u^iek an cuade tvy- 

piifctwn are often impoiaihle to Hiagnnse from an UDOompUcated acute 
oroumsenbed abaocas the history and proper eiaminatiOD of tie 
contents and of the leaon, should determine ozsctly tie reel 

nature of the disease 

No surgeon ought to be satisfied to make a diagnosu merely of 
acute arcumsenbed abscess or acute diffuse suppurabon that U not 
an ciset diagnosif lor the condition may be caused by many sgenU, 
and specafio treotment may be indicated by tho discovery of the actual 
miorCMjrgaiusms of invasion The prognoms, too doponds upon tie 
knowiodgo as to which of many micronwgamsme the petient h 
actually fighting Tho dmical signs may help the diagnosis, but they 
cannot be trusted, and should always bo controlled by a complete 
baotenological aiommation. For Instance a loealixod acute abacew, 
such as a boil or carbunde is more freqacntly due to a stsphylococeui 
than to any other infection but an analogous condition may be indneed 
by B typJtoms When a localised abscess is corupbeated by estemiT* 
lymphangitis it may be a streptococcus lesion but as marked * lymph 
angitM may bo tho result of a highlv virulent stsphylococcus- On lie 
other hand even a virnlcnt streptocoecos may bo extremely local lo 
its actiom . 

A complete bectenological examination must take account ot 
(1) the blood (2) the pus and the abeccsi walL 

1 In the examination of the blood its opeonlo Index may w 
estimated (though of late year* tho strenuous nature of this 
gatiott has prevented most people from its comtant employment), 
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Hid the leococyte* eiHmned qn»Lt*tivelj and quantitatively and 
eapeaally ocltnret Bhoald be made from it. Tbe amount of blood 
withdrawn for examination ilLoidd be from B to 10 c.a Oare tbould 
be taken to determine the aggjutinating p roper ly of the eerunj towardt 
the iotpected nucro-ocganfm thu ii cepecuUy vahiable in case c4 
B tfpionu (Widal b reaction) B pyoejoaew, and B eolu In ataphy 
lomyeoab and ftreptomyooBi* I have not been able to aatufy myi^ 
that the application of homologooi senuns the diagnoaa. 

3. Inmort caeet of acute drcunacribed and aoptediffuae Buppiii atKFn, 
examination of the pua alono will afford all the endenoe needed, but 
a more certam method of demonatiating the micro-organiam ts to 
^ ^nriw i a aoraping from the margin of the abeocn cavity The 
e xami nation, to be complete, ihoold uuJode etamin^ growth on artiffoial 
media, plate coltoratiou, and naKoIation mto ■ntmaln. It ahould be 
condnoted in all oaaea m winch the leaat doubt cmata and m thoae 
patienta in whom recovery doea not oocnr aa rapidly aa the lurgeon 
would expect, and where, poadbly a more acooua infection axuti than 
that which he beCeved he waa treating But to the b’ood. 

Hid ataiB, eoltiratc, and ukocalate the tarom into annnida, in ever y 
^ae of aappuration, li not poaafhle in ordioary praetice. The nunlmuni 
pracbea thoold be to atain put or a fotaping from the tnar yn of the 
dao i ae in aH oaaea of aappoiaticii ahonld the behavumr of 

the oaae ooQoipond to the ninal reralta eauaod by the tBicm-arganlim 
diacomced, nothing mare need be done nnlcae a vaedne for ita treat 
mant be deatrable in thia oaae a eultujra, and probabiy a plate coltnre, 
most be 

Treatment. — The treatment both of aonte onenmaerfbed abeoeo 
and of acute diffoae aappuratkm moat be (1) local, and (3) consti 
tutlonaL 

1 Locel 1 , rarvamvE. — It haa been auggeaied that aa a part 
of the preparation of aaaee for operation, where the wound b likely 
to aupperate on account of ita pnmnnty to aoptlo aourcee, a prehmlnary 
injection of antitoxic aerum or vaedne ahould be pven. Unfortunately 
It la not aa yet poeaible to obtain an anhtoxio bctuiq that protecta 
an animal with any degree of certainty from the toxins produced 
^7 Hiy of the nucro-oTgarnfma which induoe ruppurabon. Anti 
•txeptocooQc temm m my cxpencficei, u practically valoelew. The 
aame may be aaid of a aerum which W Bulloch I obtained 

from a hcoe that we inoculated with ataphyiocoecoi the aerum 
obtained wai quite ineffectual cHber aa a prerentlTo oc aa a curative 
agent. 

A more hopeful prerentive of aupporation than any antitoxic 
“ ite prelumnaiy moculation of vaednee and pethapi in caaei 
where ertenure and dangeroua auppurmtion la expected it would bo 
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wise to inject the Taccmei of itaphylococcufl md ttreptococcos before 
operation. It mmt be remembered that there h a negative phase 
after the mjeotion of each vmcoine dnang thw the pahent k more 
coBMpUble to the edecta of thoee micro-organiiuia agamit Thich 
has been attemptedL Among the piaobcaj difflcaJbes 
which ense in oonnenon with thia matter is the fact that there are 
so many micro-orgajuima agamat which a aorgeon would lie to protect 
his patient before operation. Bach "vaccme wilJ protect the patient 
againat ita own micro-organiam only each has a negative phaae, and 
in many cases the artifiouil inuDani^ induced ii of veiy short duration. 
However it would be the doty of every surgeon to disregard the»e 
difficnlties and adopt the prooednre in all oases if there were strong 
practical reasons for doing so But as a matter of fact, the observance 
of correct antiseptic pnnaples and methods is able to overcome sQ 
the septic compiioationa which are htefy to anse m ordinary practice 
I have adopted the preliminary preparation by vaccine treatinent m 
tongue, mouth, and rectal operatioos the vaoomea of the stiphy 
locoocus streptoooocus, and colon badhus were admimstercd but 
I cannot «a^ that the cases did betteor than thoeo in vhleb only aotb 
septic measures were used. Ibere can be do doubt that In some 
diseases it would be well to prepare the patient bv tbo adminutntion 
of vaccines, in the hope of duniniahiog tho nsh of the ovil effects 
wbioh might result frcm diaemination of micrcKiTgsmsms for instance 
of B rnaUeu 

u. Palluitvx— T he importance of rot cannoi be eiaggefsted la 
all stages of infective prooessea. This can bo effected by the sW of 
splmta, etc. 

Hot fyvteHlatioju — The parts should be shaved, and the siin of 
the diseased and neighbounng areas purified The fomentation cloth 
should bo plain Imt after being wrung out of a baling solution of per 
chlonde of mercury (1 8 000) and Laid on tho preporetl parts, it sboold 
bo covered with sterilixed mackintosh so that the cover OATflapa the 
hot lint for tliree-<iuartera of an Inch all the way round its wlge this, 
again, should bo covered wrth wool and gently bandaged wbere 
po««ble a many taQed bandage alioold bo used to aa'o unweea^n'' 
mampulatiOD of a ver y paiofol part. A warning should be 
against the use of carbolic foroentetiOBs on fingers and toes, where 
Locahsed gangrene may readily be caused by the use of thu drcaaiDg 
A bmb ahould be raised and pot on a aplint in the podtJoii in which 
It IB most comfortable all natural hollows between limb and fpiint 
ahould be carefully padded. In these dreumstaoeet, ahocld the slwceo 
burst, the pta will come in contact only with ptmfied parts and dreasiug’- 
Ilot fomentoticms act also as counter-lmtants. 

SpongiopQin may be used instead of the fomentation doth and 
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nackiDtoeh. Aiihplilogiitin tod Unn* « 88-pl4fter »re uid to posMt* 
Tilntblo palliittre propcrtiee. 

It u tuirdlj QeceM&ry to cUte th*t pcnlticcs made with hnm 
bread, liuieod, carrot, onton, oharcool, ettx, are DOt to be emploTed. 

m. OniLAim. — Ihiectly the pteeoico o{ pn* i* detennmed the 
tbeceM ahoold be opened. AS the etepi ihoold be tahen vhieh are 
commonl j adopted in ordinary fteohiatum of the hands of the operator 
wlnn of patient, faatrameirta, etc. The fact that the ■orgeon u dealing 
with infection affords no reason for relaxing ha endeavoais to keep 
ont other infective agenta. 

The Bite nsoaSy edeoted for the mcmon is that part ef the absceaa 
where the skin a thinnest Le. where the ahecess a ** pointing." The 
direction of the incuoQ sboold be patsJie) to important vteaels, nerves 
and docts, to avoid woonding them. The length of the incmon most 
be snffiaent to sdnut s snail sieohaed swab wrong aa dry as possible 
from s aolohon of perchlondo of metcory (1 2,000) or other antucptie, 
to breek down septa that may separate lectaaea from the mam cavity 
and to remove aj moch of the necrotie tissue as may be detached 
easily from the inside of the lecioa. The qostion of drainage is dia^ 
coas^ betov Best sod splintug shcmld be cootinned, and the part* 
should bo dreaed with gaoxe, or the hot fomentatkm* can be eontmtied 
if pun u severe 

The sbaceae will osnaBy recover completely and rapidly bat it 
it does DOt, anUtoxin and vaeoine treatmenU should be adopted as 
the symptoms and tho nature o( the micrtMirpuiism mdtcato. 

In carbuncle there n eo moch necrotie tusne that an incision b 
not enough to evaettate tho contents hence romplet© and wide excision 
Is the best treatment Some sarReoin prefer to incise the carbnncle 
and scrape away the necrotie twoe with a sharp spoon. Some apply 
pore carboho aad to the tuwaea sarroanding the inside of the canty 
after scraping away the nccrotio tissue bat In ordinary staphvlococcns 
lewoiM this » qmte unnoccesary Id practice I have had better 
rosnlts from nstog faming mtiie add than pore carbolK add in acute 
seppuratHMia duo to B wuUei The mtno acid may indnce a greater 
flow of serum than the csTbotK acid, so the better rmilts obtained 
mar be explained by the encooragrtnent of eon htion^ which stimulate 
local iramonity rather than by ita destruction of mkro-orginisms, 

DfffiMje — The best drainage u obtained by the use of India 
rubber tubing as Urge as posdUe, and perforated at intervals. Small 
bola are e«ential in abdominal work, as I hare seen a coO of intestine 
flied luedocibly in a Urge hole made in a Urge tube and causing 
■igm of acute mtestinal obstruction. After lasertion, the external 
extremity should be level with the slan surface and a loop of nlk 
worm gut should be tied in the tube to act as a guide in cose it 
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dtt»ppe»r» within the cavity for want of t}im preoantlon taba b*T0 
bnen Io*t m the antmm of Highmore, the plenral and pe n t on eel cavitit*, 
and have givezi nae to prolonged snfiormg m oanfegnenoe. Drainage 
la essential in abaoeosM whioh are deeply arttiated and m bony can- 
taea but m the ordinary aoperficud abeoeeB of soft part* drainage, 
except for a very short penod la tmneceesuy m fact, it is contra 
indioated, because the tube forma a convemont pathway down which 
contaminating micro-orgamama oan gam acoeet. To prevent a drtmigc* 
tube from bcooming a ohannel lor the growth of nucro-orgiiiniDa from 
the skin, I have adopted the plan of wrapping antaeptio game Iflce 
a collar ronnd the ertremity of the tnbo which la in contact with the 
skuL After a few bonra the tnbo only draini the cavity whwh it fiDi 
and moreover bong UfeJea it poaseaxee no mtnnsio power to aid local 
immimity In fact, I have oonatantly oboerred that ao kog u a tube U 
present the mioro-organiams wlnoh cansed the diAean can be found od it 
and m a highly nrnlent oaodibon and that the disoharge of aennn 
rapdly ceases on removing the tobe, which haa been actmg ai a foreign 
body Ganjie wicka do more to dam np a wound than to dram 
it. If rt be feared that the epithelial inrfaces in contact with one 
another may obatmet the outflow ol an abeoeaa canty an dbpteal 
occiBon of the oppoemg enrfacea will prevent thia, and obviate the 
necMity for a tube. Ahsoefawe due to B teiflWom if they cannot 
be eompleteiy extnsed, ihoold be opened and afterwards sewn up to 
prevent the contamination that wonld almoo* certainly enaue from the 
comtant pcrcaence of a drainage-tube. 

nUtan 6 method of opening an obsceoa is emplovcd when pm ha* 
coHeoted near important etrocture* e.g the blood vweels and nerrea 
of the necL. An moision is made m the slon, then a cloeed amo* 
forceps u foroed through the intervening taisuea mto the alaceaa canty 
and the Uadet are opened in the direction parallel to the itiuctorea 


whioh the surgeon deetree to avoid 

In the treatment of largo ranufTing infected wounds the Caiiel 
Dakin method was very popular dunzig tho war Before its employ 
ment the dead tueuas are fredr removed and many tubes of anun 
calibre (Carrel • tube*) are carefully Inserted into aD tho recesses and 
the wound is kept imgated with Dolan s hypochlorite aoiatKio- 
irrigation can bo malnttuied by one of two methods, (o) The tubes 
ore connected with the suspended vessel contilning DaJan • solntion 
by means of a large long tube, bv clamping and unclsmpmg 
irrigation may bo constant or intermittent respectively (t) 

Carrel tube is syringed separately every two bouis this 
11 more Irksome bnt it goaiantcea the efficiency of ench tube, snu f o 
bed and the patient are not so IiaUa to bo swamped 

In the wounds that occur in avil practice tho employment of this 
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method ts ikH eo wlaablo. Ita au n limited to deep nppaiating 
abdomiiial umI pelno oantioB irheio dependent drainage is difficult 
toprtmde. Itisuaalalmtbedaep long trcragli of an cxpowd meduUaxy 
eaTitj of bone m the tnatznent of acute osteomTelitia, of the tibia 
far examfJo also in the treatment of aeptio joints — the knee-joint 
for example, vheie again dependent drainage is difficult to aaocre. 

Drttnng — ^The wound ahoidd be dreased with antuepBo ganxe. 
For the first few houti sterilixed green protectiTe should cotot the 
Upa of the wooikd to prercnt the ganxe from sticlang to them^ thereby 
T^enng the patient of pain when the dreaemgs are remored. Hot 
foment^ons of gauxe wrung out of boshng solution of pecohlonde 
of mercory (1 8,000) for the first few hours hare also a eoothlng 
ofieet on acutely uifiamed tiacoea. 

2. The constHirtlonal treatment of an acute circumscribed 
abscess depmdt a great deal npon the ohnical course of the case 
and npon the eticJogieal mioro-orgamsm. 

Upon general prmaplea, change of air to an ejlnlaratang place, 
food m a nutntbu and eadly digested form, and attention to the 
excr etory fauc&ooi are esaenUaL Should the case be doing well, 
nothing more Is ne ou s aa ry but should the disease spread or remaia 
■taUoQsry then the advuabihty will baeo to be coopered of an im 
mediate change of ait and the adnnidstzutaon of a Taeone or an anb 
toxic serum, as may be iodieated, lu order to help the pstaent to acquire 
Itnmumty 

la the ease of a step^yfoaoreux infection, there is no anbtoxie sefum 
of partKolar valne, and the ose of yaoenM would of oeoeanty be the 
additional treatment. It u adTisable to prepare the raocine from a 
growth of the actual nucro-otgtuusm wldnh b the caoso of the ledon 
but this is not essimUsl. A dose of 10 miTl Kmi to COO millions shcmld 
be giTen, and -my likely it will bo nooeeeary to give two or three more 
dosos at interrals of fourteen days. 

In a case of strsptoecKcau mfeclsoo m which extra immnnmng 
power ts needed on the part of the patient, polyralent anUitrepto- 
ooocao an mu, m the hands of some snrgcons, has been occawotiallT tctt 
succ essfu l but I hare seen no beuefito derived from its use, aUhough 
I have given it eitensiTe tnala in both pure and mixed strepto- 
eoccus infeotioin. I tned the aenim from a horse which bad been 
iDooulated with the patient s own nucro-organisma, hut with no result 
good or bad. The raceme treatment also should be employed. The 
mlero-orgamsm should be eultirated from the seat of the disease 
and a dose of from 1 miOkiQ to 20 imllions ghen about every ten 
days. 

In ptevsioimeai infectioas the antipoeumoooccio serum has not 
proved of much use in local leaiona. \accQies should be employed 
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IQ CMW wtuch do not progreo, and a do«« of 5 millionfl to 100 milhooi 
may be given about every ten day* in oironio cnaa, 

Againat infootians dne to yonocoonu tbe patient is bett remfotced 
by vacomes , tliere le no trortworthy antitono •amm for ttu micro- 
organism, bnt I have seen benefit lesnlt from the administration of 
vaomnea in doeee of from abont 10 minions to 100 milhons In emes 
of very ohromo suppuration from this canse 

In sappuratiOiH! dne to B edlx the only specific treatment ts the 
administration of vaexme The noome should bo prepared from the 
patient, and shonld be given in doeee of from 20 miDions to 260 milliona 
It may be said of all vacane troatment that in snppnratiTe cQo- 
ditiona at any rate, the surgeon must be prepared to moet with many 
diaappomtments therefore be mnst not relax constant care In ha 
antiaeptio loop] treatment. 

For further details of vaccine treatment tet p 100 rf 

ACUTE DIFFUSE SUPPURATION 
Acute difiose suppmatioa vanes onlv in de g ree from an scute 
encumsenbed abaoeas and the eaaential points in common bsvt 
been already discosMd. It is a more intense process and ihcnn less 
tendency to remam looalixed even when the area is gmte small, tbeie 
If no attempt on the part of the tassues to prohferate to the extent 
aeen m acute omoumsonbed abscess. Ita failare to remain loeallxtd 
depends upon (o) a greater vtmlanoe on the pert of the micro- 
organism (h) a dimi^hed power of resistance on the part of the 
host or (c) a combination of the obovo. 

The re^t of the process is s la^o ramiiTing canty containing 
pus or a small and even microaoopio abaoe», ehovrmg no aigns of 
inducing local changes eieopt death of ttasue and emigration of Icuoo- 
oytes Death of the host may occur while the suppuration i* spreading 
Multiple acute diffuae suppurations may be pmnary that m to 
say a result of the disKinination of the micro-oiganiain immediately 
after moculataon tlwy mav be secondary resulting from infectire 
emboli (pymraia) or they may be due to the arrest, m a part of 
low immunity of micro-organisms which have gained entrance to the 
general blood-stream from a focus of suppuration existing elsewhere 
(ohromo pyiemia) The abscesses so caoi^ vary very much m sue 
from collections of a few leucocytes to cavitiei co n ta r n m g large <juaa 
titles of pus. 

Ollnloal app«arBJio®a. Local — MTicn an scute dilJ« 
suppuration u superfiaal, the sLm covering it is painW 
oMlematoui and swollen and may be hard ind brawny the margin 
diffuse and branching hues of red and inflamed lymphatic Ttstelt 
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may be obeerred itretohing from it towmrds th# nm«*t gronp of 
IjTnphitio glands Lyiaphai^itj* indicate* a •otct* infectioiL The 
tune* may be eo choked with the exudation of •erum and leucooytea 
that ocdosion of the bktod Yeaaeli may occur and cause gangrene of 
the «Vin- When an absoeaa of thia land oocun in the deeper tasuea 
the eUn may be ieparated from them by so large a collection of put 
as to become doptiTed of ita blood supply and gangrene may reanlt 
frocn this cause. 

The octJurrence of suppuration in a hard, brawny ikm it maited 
by a aoft spot m iti centre, which can be detected by gently examining 
the ruiface with the finger The preaenco of pus more deeply situated 
IS marked by fioctnation pam, throbbing, increaae in the nre of the 
part and cedema of the super}aceDt skin CreprtatiOQ h a more 
common sign Id acute diffuse suppuration than m acute circumscnbed 
abeoeea, though it n rare in both it la due to a gaa-fonmng mtcro< 
orgarosm, to the decomposition of the tmua aflected, or to gas having 
gained admlsaion to the thserm by the eatahlishment of a comrouni 
cation between it and the respiratory or the digestire tract 

The conatitutional ugoa are more severe than in acute nrenm 
Knbed abeoeai they may be assooated with the types of temperature 
which indicate sepPesBrnia or pyemia. 

Trftatmaut of aoate dlfhiM aappunttlon —The nma 
general ponciplea must be employed as is the treatment of localised 
absoessea but mndons must be free and ertensiTe and two or more 
inosions must be made where the alnn b likely to become gangrenous. 
Should extensive gangrene occur skin-grafting will be necesaaiy after 
the separation of the dead tiMuea. TiTiere putrefaction Urge 

drainage-tubes must be Inserted in the moat dependent parts. 

In spite of these measures, the pi o ces s may stdl continue to spread 
and may neceoKtate more loomons. Hot local anliseptio baths of 
perchloride of mercury (1 8 000) or sanitas, or Urge hot antiseptKi 
pooltiees constantly apfiied, may be beneficial, and the Carrei Dtkin 
method also might be usefoL 

WigoroQS constitutioaal treatment is called for to ronforce the 
power of TrtirtaDCfl which is endentJy Uckisg. Vseane treatment 
may be indkated and in those cases in winch the streptococcus it 
the agent of infection, antistreptococcic serum should be tried as an 
empirical measure. 


SUBACUTE ABSCESS 

Subacute abacces may be caused by those micro-organiinw which 
are capable of inducing acute rappuration, or by thoee which aa 
a rule grre rise to chrome aupporations. The nature of the infecting 
agent should be ascertained at once and dea’t with accurdingly 
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Some very eancmfl typefc of tappuration may be detcnbed m fabacute, 
BotabJy those doe to B tnatlci, B B tybemdosu and the 

fmigi which are the cause of aotmomycoaia. 

CHRONIC ABSCESS 

The term ohromo absoem is appbed to rappuration aJowiy proTobed 
iQ a cavity of it* own. fonnatioD, and of winch the emitant nuy b* 
looalixed^ or may ilowly inhltrate the tusnes around it. 

Etiology — It 13 so common to find the B tuberouhtu m «1 <tw 
BU ppuraUng prooeawa that ohromo abecea* la ■Imftd: alwavi aasonyd 
to be a tuberculoua absooaa, and this, too m apite of tha fact that 
tubercoloua absoeesea are reelly degencraticma of ohromo mflamniatorT 
ttasue rather than a true soppamtive prooeo. Whan true snppoiahoii 
acoompamee taberonloua oonditions it u doe to a mixed mfeoboii. It 
rouat be realued that ohromo rappuiatian, eepcouDy m bocea, may 
be caused by the ataphyioooccuB end that alow mppuratian «n be 
indnoed by the aotmomyoes B lypAoaw, and ewn B neBa (giamkn) 

The pskthology of absoeaee not caused by B hierctdofit Ii 
pnotioallj idenboal with that of a oomparatfrely aJov fcgmipg, aente 
cironmsonbed abscetf.. 

Pathology of tuberculooa degeneration —Apart from the 
aU^important pireseiioe of the B tviemdom tuberoalcms abecetecs 
have oharacteosUo nucroeoopioal appearaneee. 

The oeUs obecrved in true ohromo infectave prooeesea are ejath^cad 
cells, lymphocytea, giant cell*, epfaidle oeUs, plaarna ceUa, and ertn 
matt 0 ^ in Tni-Lll number In tubercoloaia the*© oella ore arranged 
chare oienatieally in two ways which depend upon whether B tulff 
exdoeu attack* the taaaue* (a) by the lonnabon of tubercle* or (b) by 
infiltration 

(a) In <»f>crrfa-yomo<ton the central cell of a tuborol© la commonly 
a giant cell, whoso btanobes can b© traced as a fin© network among 
the furroQDdmg odis, which are ophholiord cells airanged in two m 
more layera. Tb© outer margin o! thcae loycri U abrupt, and Is » 
turn furronuded by lymplux^te*. Th© tubercle may b© complete 
by an external rnembrane oompoaed of apindlc oeDs where the di*©a»t 
IS not aprpodiog rapidly The central cell ot a toberde is not 
a giant cell vory often indeed, the centfo b occupied by 
cells The B luhemdont la to be sought in and tmoug the epitbeb*^ 
cella, where it la usually found It i* also commonlr *©©Q 1“ 
cell, ahoold that ceD be proseni. 

The Centro of a tuberoulon* abeeeas la formed of caseated, ^ 
undifferentiated and unatainaUe tia»ae. A few example* of D (•ctr 
ctilotu can be aecn now and then In the maa* of cateou* taiue. At 
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tbe rnargm of the casecmi nuterul the outimee of giant cdOi, epithe- 
boul eelU and IjmphooTtes can be dnocmed by ahottmg off tome of 
tbe light. Immediately loinmndmg the caaeont centre can be teen 
oondaent tnberdee m Tanooa ftagee of mseatiQii. ExtemaOy to this 
xooe are tbe typical doorete tabeiclea they ate eepeiated from each 
other by proliferating conneotiTe-tiaaDfl oella m which can be aeen 
thkkeiwd blood-Tesels and capilladca whoae endothelimn may be 
□ndetgomg proliferatioo The whole lenoo put deecnbed may be 
mrrxmded by a flbrotu tame oapenle which u more or lest complete, 
and which m old caees may be oaloaieooe. 

{b) WhcD the bacilhu of tnbemiloaia afiecta a part by tn/SinUcm 
no toberolea can be aeen the whole leawD u oompoeed of a coOacticD 
of epttheboid odk, among which beie and there a giant oell may be 
detected. Tbe whole may be eiu T oun ded by lympbocytea and dhrou 
tuano caieatKiD la more and more marked taD the centre of the lesKm 
B reached, where it may be complete. The badUna b to be found 
mainly in and among the epitbelioid cella, and ita prtaence ts leea and 
leai evident aa the eeotre of the caaeons man u reached. Whether 
h affect a part by the “ formation of tabetoles or by iniiltntioo ** 
tbe mam obaractensticB of the chaeaae are tbe nma. 

The giant and eprthefknd oella are denred by probfentioD from 
the local tiasaea, and mamly tbe endoibelnim. Tbe eptbeQold eeQ 
b the moat ehaactenstio cell cl a tnbaooloQs degeaentiCFn in 
an forma the B tvbercukmt aboold be fist Bought emong tbew eeHe. 

Cia^nosla. — A tnberoaloaa ebeoeM may bo diatmgmihed clmi* 
rally from an scute obaceii by tbe abeesce of acute inflammatory dgna, 
by the oomparatiTdy great thickneea of ita margina, and by the com* 
paratirdy little conahtutiOQal dtatui banee to which it gives nee, even 
m the largeet ahaoeaaea. The temperature may be nmmal or hectic 
^0 rweibng fluctuates. When an abeeea toireb from 
tbe ipine to the grom the aweDutg in the groin gives an unpulae on 
oougfmtg. It can be dbtmgmabed from a fsmoml Aernu by being 
medndble by appearing outride the mam blood venda by the 
•bioovety of a deformity of the spue, for which search ahoold be 
made in all auspectod cases, On palpation, fluctuation oan be detected 
^bore and below Poupart • Jigamanta, and it b not reeonant on pet 
<m*ion. fafly (vmov dfrwtmd cyd and kf^rowta of £*« seek are 
•omethnes for tubercolooa abscen. 

Amjriold dbenae may be present, but usually only when the B 
talcmdcm la accompanied by some other raKTO-organiam. 

In an tuberculous absceases tbe diagnosts aboold be mode, where 
P<*«ble, by the demonstration of the B /utrondon* in tbe ao-caUed 
or with better ebaooa of sneceaa, m the abseexa walL ^^’beait 
ts impoarible to stam tbe bacillas, goinea pigs tbould bo inoculated. 
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Tliore are other methodi whioh ihonld mnforcc the di^gwaa 
made by ordmtrv olxidoeJ and Wotcnologica) obaerrabon, ^peeuDr 
when the chagnoais remain* doubtfoL The throe methods to be 
taken mto oonfflderatiQn are tabercnlm reaction the op^oolo mdei, 
and oatunatJon of leuoocyte* m the blood- 

TttbertKltn may be employed m one of throe waj»— by subcutaneotu 
injection, by the *km rcaobon (von Kripifit) or by the oonjonctiTal 
reaotioii (Calmette) The beet and safeet method is probeblv mb- 
cntaneotia mjeotion Tbev all depend mainly upon the local inflam 
mation, acoompemed by a genor^ feeling of malai»o which rcanlu 
m. oaaea where tabercnloaa u pteaent m tho casM m which there 
la no toberonloKiB there la an absenoe of local and couitittitiooil 
disturbance 

The opsomc tadex may bo of valne m one of four methods of 
ap^ication — 

1 By taking a epecunen of the pebent e blood and estimating 
iti opeoQin index without speoul preliminary treatment. 

3 By taking the opaomo index after massage of the diseased are*. 

3 By examimng the opeonio mdex after ginng an mpebon of 
tnbercnhn. 

4 By oonsiderataon of the opeouo index m oonjonctioD with an 
eiiimaixono} ih^lcuexxyiKCcitients of tJteUocd ji high or*3owqp»ci)o 
index u an mdicatzon of tobereuloa* when ctlher ti acconq)*iued 
by an ahaonoe of lencoortooa and a dimiontaoii or aheenco of mmophde 
lencocytea, the diagoosia of taberoaloeis becomes suret than 
either IS considered alone. Jt muat be rememberfd that thne u no 
lencooytoa* in infccbocifl of B (jrpAoius 

Tfwtu XmAn t. Local — If it bo poaaiUe to ejriae a tnborcnloai 
abaocM that is the best treatment. UTicn a tubamfom abscess i* 
connected with bone say a nb the affected porUoD of the nb ebonM be 

removed with the abeceaa. If tho abeecss bo ncceaaiWo but its complete 
excision imposuHe tlicn it mil bo wiw to ansae aa mnoh oi the tuber 
mdous tissue as pnsaiblo after the pus has been owouated- The adtaa 
hihty of drainage in a case of this land is open to question 1/ dciUiage 
be not employe^ tire nbwieas is hable to ro*fonn il drainage bo empleyed 
the tube will art as a mechanictJ imtast and also as a pathway for 
other nucro-OTgamsms and a deplorable mixture of mfectiva prccesjo 
willjcomphcote what was before a pare inf«>cfion of B 
The best form of treatment is athor to sew op the wound 
or to lesre the incision open, not inserting stjtchee or drainage tube^ 
and Bjmplr to dress tho wound with the utmost anliaeptio care with 
a Tjcw to socondnry suture. Should It be ccnsHlered adnaawe to 
scrape a tuberculous aleccaa wall where excision u iropravtica 
it woukl be wcU first to scrapo with * sharp ipotra, and then to apply 
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pme cxibolio aod or iodine to the imw rarface with the mtention of 
premitiiig further local aad general infectiaiL 

^Thcn a tahercnloca ahecoa ia large, aa in peoai al^aceaB, it a 
aafei to open it and to wuh it oat mth a hot eohition of penhlonde 
of rMTcmy (1 10,000) to remoro dead taane, and then to aeir np the 
iDOJioon. Tnbercnloai poa maj or may not leacemnolate in theae 
(arramstanccs directly reacettmnlation does occur the opeiatioQ 
ahoold be repeated as often aa neccaaary by thia meani the canty 
of the tobercnlons abacen becomes imaller each tune, and eventually 
may be eared permanently A nnoa mav form and remain discharging 
a ali^t amount of aero-paralent flmd for montha or yeara, and Till 
cease only when the ipinal troable haa healed. Acting upon theae 
pnnciplea, I have treated many tabercolons paoaa abscenes aaoaated 
with disease of the apmal col imin. In some cases no reaccamnlatiDn 
occoiB in otbm reeccomolatioo take* place bat the woond 
afterwards remtuu healed. Oocationally nnosea result wluch re- 
main discharging Tiraitment either by this method or by aspiration 
ihonld entirely replaoo the older and dangeroai plan of opening 
the abiceai scraping mth a sharp spcon, vashing cot, saa 
draining. 

All the modes of tteatmest ehooM be eombmed mth rest splinti, 
spuial carnage nnlight and freah air etc A more coimderaUe 
degree of rest should be giren to tnberealcros lymphatie gjtnds than 
ts the ofoal practice they do best when the parts affected are placed 
in a state of phynologKal rest 

Constitutional treatment sboold consist of all the Tell knoTn 
meena of bnJlding ap the patient e strength sDiihgfat, fresh air 
the admimstratioa of cod liver oil, iodide of iron the eitract pieesed 
from raT meat sb^nce of fstiga^ sod prevention of eoflateral in- 
fective procesaes each as colda, whooping coagh, measles, decayed 
teeth, tonallitis, adenoids, etc. 

Vaccine and aerum treatment —It may be said at once that 
there Is no scrum yet obtained which haa valne in the treatment or 
prevention of tnbe^'osis. The only question at present is whether 
vacone treatment is of supreme, or of Ihtle or no value. It cannot 
he asserted that the evidence in laroor of vacano treatment is eon 
viDcing In. the mapwity of cases it is as disappomtlng to the patient 
as it u to the surgeon The great lesson to be enforced, so far as this 
treatment has gone, is that the surgeon must not omit to emplov 
any of the many valuable aids be poMeased before it became the vogue 
Should the treatment be used at all, its greatest advocates admit that 
it most be associated with sound and careful surgical procednres, and 
that oo DO coocderatioti iboold the surgeon relai a angle detail In 
the antiseptK precautions. 
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ANGINA LUDOVia 

Hus term is applied to a difian mleotivo mflammabon of tbs 
median and lateral aspect! of the neck. It may be mdooed by one 
of many kmda of mioro-orgamBm, but rt u caiaed meet freq^tly 
by the Sirtjiooocnu pifog«ma ataphylococcus, or pneumocooeTii. Bat 
B maBm (glanders) a baodhu reeemhhng, if not identical with, the 
B dtpktkena and actmomyootio orgnmimB have been fenind in pure 
onltnre in the diaohargoa The pnmaiy eonioe* of infection ihould 
be looked for m the mouth, toned pharynx noee, ear and *oalp. 
The diMaae is a ooIlnUtis not a lymphademtu 

It usually starts gis a hard, brawny dosky red iwoUen area of itm 
about the ohm or ejigle of the jaw If terere it spreads downward* 
with a diffuse margic-. Pam u not generaDy a very promment feature , 
the neck usually feels stiff and uncomfortable but in some eases 
there is great pain gradnallj mcreesing dyiphagia and dyipncea. 
Aa a role the disease is more eubaoute than acute ^ fever u slight, 
but increasaa with the mtemsity of the d’*****^ Usually the lt*oo 
doea not suppurate but either auppurataon may ooeor in one soft 
patch m its oentre or the whole area may be the site of a large 
diffuse suppatutzom 

Treatment eaTls for do special remaiL Local fomectatwn* 
may be conadared, with vaoane- and serum therapy u the e*»* 
demands. looaioQa have BtUe, if any effect in shoTteuiiig the cotUK 
of the disease where no suppuration is present but where suppuratba 
occurs they must be msde freely , 

The type of hard. dlffoB^ brawny swoDeu, mdematous, 
and painful inflammation of which angms lAidovra is an exauipw 
IS also met with in other parts. 
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By a A PANNETT M D F R C.S 

DcjCntiwA. — A. pTTxxM o{ giadoAl dufaitogntJOD of tlie nnftoe of 
■Irm or moeoas membtuie and tb« nbjaoent tinaeB the Rcnltmg 
breach of fnrfaoa ib an oloer 

UlocTf may bo dmded into the following gronpe — 

1 Bimple, I wj rifling thoae of neaiogeootio and thermal ongin 

2. External nloeta dae to apecifio nu£iT>-organume, e.g. ayphihtio 
ohancroidah tuberonlona, aetancFmyrwtio, and ^oao of 
anthrax, tropual nltw xeldi aoro, etc. 

3. Internal nlcen of fpedal pathology e^ gutno, duodenal 
typhoid, djaentezio, eto. 

4 Rooplaatio 

Only the mple radetiet wHI bo dieooeaed in tba article the othera 
are oonsdered elaevbon. 

Btlolo^ — In the prodoction of a ilmple nicer three lacton 
come into play — 

1 The apphoation of an mitant. or trmtima, which may be 
meohanloal, ohemloel. tbennal or nuorobk) 

3 Lowered ti»ae vitality whether doo to eucolatory or to 
nersuiiB oaoaoa. 

3. More or len aeptio infection. 

Theae factora preaent themaelvca in very dlflcrent proportions 
thna aevere or prolonged application of an imtant or tramna may 
prodooe uloermtKra eren m healthy haenea, and, ooPTeieely an appar 
ently negligible injury may lead to it in a tiaene of lowered ntahty 
Preaanro will oaoie local ilcnigha, pertly by emiuing anerma and pertly 
by Itj prolonged tranmatio effect. The aeeond factor lack of vitahty 
may bo doe to vaaonlar canaca, leading in tome ceeea to local anamita 
in othera to loeal oongeathre cooditiona tfani nleeration may foDow 
diminntion of blood mpply dns to a on o nn ding ickrotia or other caotea 
or on the other hand it may be aaaodated with ccngcation and etasis, 
aa in vaoccae rems Bmilarly ulccimtion may reanlt from interference 
with lymphatic returru 

Qrrmlatcrry olcera, those fn which the dfcnUtory factor predom 
Inatea, are therefore common on the limbe, eapecially bdow the knee 
2*3 
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The aohi*i deternmung cauae is titber *n injury or an m^xnon br 
nuoro-organisms, which can cataMith themselvct the more eajflj In 
the poorly nemnahed tisane# 

Tho nenrogenetio nloer is ossotsated with some p^nphcwl neire 
lemon- The arte of tho nicer is usnally ameathetio, so that the potwot 
is unaware of the injury that leads to the bmwh of snrfiioe , in addi- 
tion the oircnJation may be poor os the icsnlt of the nerre diaeaie 
and poasbly also there is an associated Joas ol trajihw tone Exampio 
of nlocts m rrhioh the nervooa element predomioates ore to be aem 
m ulnar jjarolrsu in Bynngo-myelia, ig tabes and m aiaeathelic 
leprosy 

Thermal uloera may bo dno not onlr to bama and acalda hat also 
to the efiecta of clectno enrrenta. 

Pathology — A sunjJe nicer passes throng threo stages in lU 
hfe-history 

L The stage of aohve nlcftraOon or progrrsBjVB spread. 

XL The traneitaonaf stationary stage or that of balance or 
cleaning 

HI. The st#^ of heafmg and repair 

The first and third stage# nm throogh definite dinlcal eoorscs 
tbs second stage may be qmto short and trsnsfory be t we en tbs other 
two or it may be prolonged and complicated br certain iccidentil 
ciroxunstanoa vu. those of ohronio nicer and its lub-Tanetw* 
oalloua nlc»r ectematous ulocr TSDccae nicer," Jmtetle 
uloer eto. 

During the first etage, that of active spread mflauiniation and tiasoe 
nocrotiB are occornng In nearly all cases an ulcer once lorined, 
apccads as tho result of infection with orgunuma from without The 
toxins of the bacteria cause death of the cells, which are digeatcd 
and reaiored by the activity of the fedooeyfes. Organiaros are foond 
not only on tho surface of tho ulcer but also in tho subjacent pa^ 
Active dcftmctire mfiammation exists an tho juirts jmmedistelt 
BUTTounding and underlying th^ nlcet 

Duniig tho second atagr active spread bos ceased but true heal 
mg has not j'ut been estobUsbed the ulcer ii however becommp 
cleaner necrotic tissue is being removed and prrpnrattmi lor hcaung 
IS takmg place honnsDy tins stsgo should be short Bet armetin^ 
it It mdefimtely prolonged the processes of rtjialr arc inhibited t ** 
nicer u then said to bo ** calicos or weal 

Donng the healing stage the surface of the ulcer t>ccom« , 
all over with anmH red protuberant gronulatiom. The Cilgra ot e 
ulcer now shelve gradually from the sjdn level to the floor the u 'r 
There U an outer white mirglD with on inner blue lone which u 
bv a thin layer of new cpitbebum ajireodiDg oitt the surtsee 1 
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dljolurgB now it thick yellow pira, the Utid*ble put ” erf the 
mrgoont the bnfht ■ur ro un dmg hypenuuiia htfl given pUoe to a 
mfldfflr conge*tictn or to the sonnnl eppeertnoe. 

Pithologioelly m thi* «tige lemco^e* are bmy removing the dead 
tuvne remaining, capUlarlea an throwing ont new loops, aiid the fixed 
tlame edit are dividing np and fomung flbioblaatt. Eventually there 
li more or leas re Uim to the normal, bnt tome aoainng le left becaoM 
there hai been defimte time lose, which can only be replaced, m part 
at any rate, by acatndal time. In some la^ nlceia it may be 
postible to see all three atagea in piogrtaa nmnltaneoaaly areas of 
■prted, of balaiMA and of healing being found nde by nde. 

The tianntioiial atage may bo ptolongod or healing, after begin- 
ning, may oeaae the nicer then adopts ohameten asaocuted with the 
fpedal acodenUl eirotimttaneea pieaenL Thu it may be too large 
m extent for healing to become complete the grannlation trnne 
beoomaa oanverted mto acar tzasne in the penphanl port of tba wound 
before tbe whole anrfaoe hu been cov ei ed by tbe advanemg epithelmni 
the veaaeli travenbg it and carrying blood to the gnjwmg edge may 
be oomprcaaod by thia newly formed fibrou time bejrod their capaaty 
of m«iTit«jwing the anpply tt ece a sa ry for nntstion, When thli hsppena, 
tbe margiQi and Boor of the nicer become bard and acleroaed, a:^ the 
nicer u taid to be “ eaUona.” SomelliDes, too, the granalatzoia b e com e 
extremely exnberaut they rue above the level of the anmandiBg 
■Idn, and the epithelial margin eannot apread over the rabied portkm. 
Again, contraction of the base of an nicer may be prerented by 
adhenont to onderlying bone. 

Yaricoee olcers very often become etationary and cafioos the 
surface loeee its fine granulations and becomes flabby and often dirty 
the edges are raised and hard and show a layer of white heaped np 
epithdiom. There are other factors in preventing tbe beabng of 
varicose nlcera, because intractable ulcers may occur without vnneose 
veios, and varicose legs do not always become ulcerated. Leg nkeri 
are much comnumer in sromen probably two eventi tend to mdoce 
this greater incidence — pregnancy because It leads directlr and In 
many cases pemumently to varicosity of veans and portarilloB because 
a mild post partuici streptococcal infection may extend to the ihao 
and femoral lymphatio jdanda, thereby canting a lymph blockage 
not suffiaently grwt to be reeogulxed as “ white leg.” but severe 
enough to induce otiema of tie lega after prolonged standingor walk 
Ing StsgnitKin of lymph or of venous blood interferes with time 
nutrition sufficiently to x»ennit as rntrscUble Infection of low vimlence 
throoch any small abrarion ecsema and ulceration follow and the 
nicer becomes statioosrr largely ftoro a defective immunity reactlcm 
tbe active orgsnwm IS i»obaUy In most eases a streptococcus. Around 
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stationary ulcers u found a aoUd ohromo cedems ntcli u h kncnrn 
elsewhere to be due to itreptocoocal sctmty 

The heahng of ulcers has been mvertj^ted by Ckirel and Iwntc 
du Nolly Thao expenmenters have shown that when repatr 
place aonnafly the rate of heahng may bo eipreosed by a mathematics] 
formula. As the ulcerated area eo does the rate of epith#- 

lift] n ation and contraction. The actual sthnuluj leading to heahig 
of a wouhd or uloer is not quite dear Cand, iy takmg extreme pro* 
cautions to prevent any rmtabon of aipomneittaDy prodnoed ulcers, 
has shown that heahng, in these cmmmstancos, u not inaugurated 
But repair immediately foUows meohamoal imtation bv a dramug 
or mild infoobon with the ftaphyloocoa always present m the itm, 
indeed Oarrel suggeats that tfw infection ia a determining factor m 
Inibating reparative changea. 

OUnio&l feafeUTM. — 1 Ihnmg the stage of eettve uieeraiton 
the surface la covered with inflammatory lymph ilou^n, and 
tiaaue lu prooeos of necrosug granuIationB are absent, the edges 
are well-defLnod and aharpKJut, often irregular and mouse-eaten. 
Tho base u thick and indltrated. l^e pus is shaaDt or ahght in amount, 
but there u a oopoua, thin, peibapa blood-stained dlsohsrgo which 
may b« very ofensive in odour and untnting to surrounding ibn. 

The nei^bourtng tissues are inflamed sear the ulwr the lUn n 
reddened, mflltratod snH thiokened farther out the fubenUneoua 
tutue If often cedemttoaa. 

2 Danng the stage of transtI*on the blood supply impovea, 
infeotwn booomaa inactive, and alougha are removed- Tie surface 
loots cleaner and is now glased with a cenalo-flhimous exudata 
Glougha are easily loosened and granulataons begm to make thw 
eppeaiaiLoe. The baae la leas Infiltrated and is looser on subjacent 
tiBBUM. The edges are lees eloan<ut and are softer The diichaije 

la thicker lees abundant, not aonious and Ice* offoniiTe. The surtoaod- 
mg tiBBue* are meue pliable, and er© rosy there la a quicker retura 
of coloai Into a part temporsniy render^ aniemic ly preesur* than 
in Stage 1 , 

The healing stage should foDow this stage, but may be postponed 
and the ulcer may then fall into one of the following types — * 

(a) In a eaJiout or taddeat nicer the surface li dirty ytUow glat^ 
ing and smooth, withfewandflabbygmoalationa TbsbsseiaalmDgy 
adherent to underlying tiasuea, such as bone, which may show 
oabtii or even uloOTtlon. Great senntlTenaB to picsiure and ip<®- 
teueoui psln, worse on standing and at night may accompany diffn* 

penostoal overgrowth. The edges are hard, sharp and raised. The«w 
roundmg akm may be Woe and congested, brown and pleated 
sodden ot eciematona. It is often heaped up at the edge. The dis- 
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diiTgi n •aroTU or purulent it may b® •boadant, and may be Imtant 
aod oauae fuirounding Tie foot and leg may ahow pseudo- 

elopbantiasa. 

(&) A mnoom u of tbe oaDont mdolent type, with the addi 
don ^ oongestioQ doe to the ranooae Teins m eontradlftmotion to 
•ypbihtio oloeta, which tend to bo mnltiple, rounded, and on the upper 
and outer ade of the ealf, tisoom uleer U tinully iln^e and on the 
mnw lower part of the ealf. 

(e) An uleer ta a oaQoca uleer in whioh Hving nenrtyfibiilB 

are ezpoaed. It may canae aerete ahoodng, burning palna, eapeeially 
at nig^ >111^ pomta of exqulcte tendemeas can be found with a probe. 
It 18 eapeeuHy found near the anUe. 

A In the Jtealutg ttog« the giaimUtion tuene beeomea fibroui 
eicatzkial tune, and the epfthetmm grawi over it aa a fine pclhde 
»rr+^Hmg In from the edgea. The part aa yot unoorertd ia amooth 
and ahowB red granolatiana, full of blood but not engorged^ 

The edgM gently ahdre In the epithehalmng areaa there u an 
ontannoct white cone of new akm, a middle bhnah cone aerenl ceQa 
In and an mnoEmott tzaniparent cone in which red grann 

latuma oan be aeen throngh an axoeedxD^y this epithelial pefbole. 

A waoh oloar la one in whiob the granulationa, at firat healthy 
and red, beeo m e pale, watery dabby and exuberant the deg ea a a tloa 
may be cattaed by exseanre nae of omtmenta or wrt dreaabgt, by 
load p o Turt y of autntioa porhapa doe to varlooee renti, or by general 
ID heahh. 

In an eaaea where uloera fall to beal the general health moat be 
inTtabgated, for chronic mteratitul nephiitla, diabetea, weak cardiac 
aotaoQ, and general Infection all inhibit the beahng of wounda. Epi 
theLoma may auperreQe on the margui or aoar of a reiy peralatent 
itatiooary ulcer 

Dla^noala, — Certain tpecaSo nkeia hare ehanctenatio appear 
anoea. Thui, the margm of a aypAtlitw ulcer b punched ont it u 
made up of aegmenta d circlea, and Its aldea run ateeply down to the 
baae, which u oorered by the yellow waah leather aI«gL 

A tuberevlou* ulcer bu a thin ondeTuuned blubh-cokrored edge 
The aurface of the ulcer U oo va e d by pale oedematoua granulation* 
The discharge U thin and watery containing ahredc of tucue and 
tubercle bedUh 

Adincmycotte nleert are aurrounded by a great of Indurated 
tuaue. They hare bluuh-red edgea, and in the dbeharge are the char 
acterbtlo tulphur gtannlea. 

Ntvngntite uketa occur in asaociatkm with tabei doraalb, and 
then they are found on the sole of the foot, or with aynngo-rayrlk 
when ther may occur other on the foot or the upper Umb, mora often 
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the ktter A penphend Dennta if hrnUe to be weodfted mth troplao 
uloen m the are* sapjJied by the mjnred nerre. The typical ulcer 
of taboB dortaba ooonii on the plantar **pect OTer the h«d of one of 
the metatarsal bone*. It i* perfectly palnleae and lOTTounded by a 
thick white oormfled epithebum. Thia uker rery often leadf etnoght 
down to canona hone, which can bo fdt with a probe without the 
patient being in the least aware of the manipulation 

nlcera are reoogniaed by the fact that they are a»ocmted 
alwayf with eome new formAtiou. The bases of theie ukera are dirty 
end elonghy and devoid of granaUtaona,aiid the edge* show no eptheUal 
aotiTify Repair doe* not take place. 

Treatment. — The treatment of annpJe uloem redncet itself 
to the removal of the cause, the combatmg of infection, the prevention 
of reinfection the elimination of eources of imtation of the denuded 
surface, and the improvement of the lymph- and blood-circulabon 
throngh the site of the injury 

Jloohanioal imtation is removed by patting the injured part at 
rest and by the application of a protective dresamg Iniprcrement of 
the cuouUtion is brongbt about mainly by poatmtu Infectron U cm 
oome by the estabhahed methods od treating septic wounds (see pp TI9 
281 28^ Bspeoally Is the Wnght bypertonio saline method narfsl 
ontal sloughs have vanished and the woonds hare become covered 
with red granulatioiis. After this It is directly harmful to pemst 
in the ap^eatKin of bypertomo salt solution, for this destroys the 
lenoocytas, which sre the bodys defence against streptococci At 
this stege a miM anbteptio ointment, snob as ong. eucalypti, usg 
hydarg oi flav or nng hydarg ammom dD 10 grams to 1 cunce 
ahonld be applied. 

fky uloeiB present special proWems m treatment. In these the 
elevation of the leg to improve the mrculabon baa a great Influence 
on the h fwlin g The blood and lymph flow can be aided by riastic 
pree*iire m aereral waya. 

One method as soon aa the nicer Is clean cnongb, u to cover 
it with tiDC plaster To get good results by this method it is 
better to apply the strapping to the whole of the leg from the foot 
to the knee. 

In the ambalatory treatment of leg ulcers Unna s plaster h very 
ueefuL The formols is si follows — 

n Zhid oiVfl 5 parte* 

GeUttnl ® - 

Qlycertnl ® *• 

AquaJ ® ” 

A single layer of gauxe bandage u wound round the Dmb from tie 
foot to the knee and is painted over with the melted piaster tie 
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procedure is repested ontil three, four or fire layers have been applied 
The plaster sets and lom* an tlaatac flexible anpport to the vena. 
It should be renewed every aeven to ten days. 

'When the graoalatkmB become too exuberant and nae above 
the furfaoe of the auiroimdmg akin, the cno oxide adhesive method 
of treatment a loefoL Strap* of the plaster im wide are 
ranged along the edges of the wound half the w^th being oa the ikm 
and the other half lymg on the granulaticin*. The tort of the wonnd 
n cDTtred with ontzoent epcead upon gaure. The strapping u left 
on for twenty four houix. It ts <^7 used ou ahcmate daya, the 
wounds bnng dre**ed with tunple ointment on the intervening daytf 
The apphcation of the aQver nitrate atiok will also keep down the 
ex wl Tc growth of granulation tisane. 

Elaitio ftockings are useful when new bnt soon become inefficient 
through stretching hlartin a pore rubber bandage is convenient in 
thst it ean be washed easily but is ondeamhle because it Is impemcma 
to moutuxe. The crdpe bandage la ample eflective and cheap, and 
next to strapping or Onaa a paste, is the best means of supporbog 
the distended reias. 

In the ambulsUrry treatment o[ vaaecce ulcer* the patient should 
be urged to seixe erery opportunity to aid the cu onlataon through the 
timb by postuia 'Whenever be is sitting, he shonld rest hk legs 
upon aiKitheT chair Frohmged standing sbcmld be avoided. 

ImUihU leg ulcers are a aooroe of great pahs and dacomiorL 
Careful exammation with a probe will show thst there are one or mote 
exquiaitely sesiEitire points on the surface. These areas should bo 
painted with Uquid carboTu; add or touched with silver nitrate a 
tneuure which nearly always brings re&eL 

Where vancoee reiiis are the prominent factor in the persistence 
of leg ulcers, they may be removed with some prospect of asosting 
healing The operatioD ibould not be earned on m tbe cloee Tiduity 
of the nicer from fear of infection. 

OiHoiu ukers, ecpecialiy those adherent to underlying bone, ate 
extremely difficult to cure Much may be done with skilfnl maseago 
to free the bane, to improve the nutubon, and to fadbtate tbe 
removal 0! effete prodneU. Two ptoeedurea which have met with a 
certain measure of loccesi in the hands of aome surgeons are the nnder 
mnung of the edges and the making of radial incisions in their margins. 
When the ulcer is of any alxe. It is better however to cover it with 
a skm-graft Rcretdin gralta “take** tbe mort certainly Irat a 
pedjde flap is better Thu may be got from the oppoerte thigh 
which is maintained m appodtion with the affected leg by piaster 
bandages until it is safe to divide the pedide Before performlBg 
such an operation, care should be taken to ascertain whether the 
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proposed position ^ be tolerable feu the pefaent. The icntrij* 
bended knee for eiimple, may become very irksome and ptinful 
to a middle-aged patient, and he may bo unable to rnunfafn the 
position long enough for a pedide graft to be made. If pedide- 
gtafting be perfo rme d, the Tesolbug surface b far more capable of 
resisting injury WboIe-tbcknoM Wolff grafts can be osed when, 
for any reason, pediole-graftmg u oontni mdicated The prospect of 
snoceas with this m thod of grafting is much leas t>i«n after the 
Rovcrdin method or the pedicle method. The reuniting «lnn sinfice, 
however is very good. Thierach grafta may also be used with mocm. 

Stimulants to epithehal growth, such as sooilet-red (amido-axo- 
toluol) omtment, have been abandoned. The mortement to epithelial 
probforation u more than oounterbalanoed by the haimfnl nntataon 
produced. If scarlet-red be used, it should be appdied as an edntment 
not stronger than 4 per oent. the hnt smeared with it ihonld be mt 
to the shape and siae of the nicer and ■n r m u ndm g iVfn should be 
protected with nno ointment. 

Specific ifjeeiwc ulcers, beaidea general methods of treatment, 
roquxre spectal remedial measures. This appbea to svphilrtao, tuber 
colons, acdnomjoodc and tropscal nloeis, and the leson resnldng 
from infection with anthrax 

Tropkic uioers usually remain nnhealed under ordinary methods 
of treatment. Chipaolt densed the method of nerve-rtretohlng for 
such aloezB and claimed success He haa been supported in his claim 
by other surgoona, though there have been some reporta of fafloica. 
As the uloer is usu^y on the sole of the foot, the plantar nerves re<pilre 
stretching They are exposed by an mcanon behind the intenal 
malieoloB. Narve-utrotchmg has also been recommended for iintable 
leg uloeis, and even for umple vanoose ulcers. In this case, either the 
mteinal saphenous nerve or the ^TtwmwJ popliteal will need stretching 
Too much foroo should not be osed In dealmg with the latter nerve, or 
muscular pumljils may result At the same time that the nerves aro 
stretched, a tropbo ulcer should have its walls and door thoronghly 
scraped and diimfooted with pure oarboLe acid. Ooretting a leg u1«t 
win also Bometimea stimulate repair PinaDy in trophic ulcers 
mated with a peripheral nerve injury healing may sometime* be 
induced by carefully cleaning the mam vessel of the Gmb for about 
one inch so that all the accompanying branches from the sympathetio 
are divided. 
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By CYRIL A R. NITCH M S. F R-CS 

— Gtngreixa u the tonn employed to denote the deeth 
ol portuvu oi body raffimmtly leige to be nnUe to the naked 
eye lor example, a fln g »rr a toe, a pari or the whole of an extremity 
or a porUon of tlM aoh parta. Death of a pnaJI pert of the body 
to the aoft parts, U osoalty deaczibed aa •loughm^ while death 
of bone or eartilage l eo ei rea from ohniataiia the tpeoal and moro 
acenrate dengnatioti of necroeK. 

XaflamxnJitloa cicd gangrena.^ — T.nftaTnm>tMm is nmetimes 
a promloeDt fsotor in the etzology of gangrene kt that it may 
lead to the iMaentiil eanae of gangrene — ruu f^ore of the eircoUtaonu 
One of three tecnunationa of the inflammatoTy proem m poanhle 
teeolathm may take plane owing to omaticm of the caoee of inflam 
maboa gtanalatko tune may be focmed by ita eantmoanoe, or 
extensire tbrombocia ^d m g m gangrene may be indoced by ita 
Tulence. Neoroau of booe, a oonuDoo form of gangrene, nffoallj a 
result of mflammation, serves to empbanae the importance of the 
rCk oeeaaianalty played by Inflammataon in the prodootion of 
gangrene, 

A gam, h u by an mflammatoiy procese that the Hne of demarca 
tion b formed whereby the dead pert is separated from the Imng 
The inodenoe of thu proem may be directly re^niible for the exten 
DOn of the gangrene, particnlaily in the senile vatiety m which there 
Is lowered vitality of the part consequent on the TnsB calibre of the 
blood veseels. 

GENERAL OUTLINE OF THE PROCESS 

A formal cU s st fi ci tion of gangrene wdl be found at p- 258 and 
snbseqnently tbs diflaent nnetlea are foUr disenssed under then 
respectrve headmga. At preaent to aroad repetiUcm, rt may merely 
bo pointed out that ehnicany there are two fornis — dry ffanyrtne 
and »»«t jaajrene — and that the mobt variety u dutingmibed as 
other septb or aaepuc. Whether a ease wiD be dry or mobt u largely 
a matter oi accident, and depends, among other iictort, open the 
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condrtxooB wliioh regalaf® thft Mnoant of flaJ in the tisiuee at the 
tnne of their deaths If the retnro of venoai blood la impeded m any 
— erther by the sudden ceaaatJon of the propnlnve foro by 

the arterial itream, aa in the case of embolism or by definite m«himj»l 
obetniotion to the venous oiroolatiom aa m itran^nlation of the 
inteatine— the affected part wiB bo loaded with fluid and the nmne^ 
diate condition will be that of oeeptm moist gangrene. If micro* 
orgamams now gam aoooM to the part, or if they were already present 
at the time of death putrefactive ohongea will rapidly set in, and the 
condition will be that o! eeptic moiit gangrene. However should the 
evaporation of fluid be promoted, the return circulation favoured 
and the part kept atnoUy clean, the area of aseptic moist gangrene 
may be partially or totally converted mto dry gangrene. 

In Older to elaoidate the forgoing statements It wil] be adnsable 
to duouas these clmiCJil forms of gangrene at grenter length 

Dry gangrene. — This form u usually dne to the arrest of the 
ortenal blood supply to tusoes which ore drained by an efficient rtoous 
cmiulation. It occurs m superficial parts of the body wbeh are 
freelr exposed to the air so that desiccation u aided by evspontioe 
The gangraious proceai spread* very slowly for owing to the dry 
ness, pD&efictivo changes doe to invaaon by saprophytio baetena are 
rendered difficnlt or unpocBbla. The elaasoal example of dry gangrene 
is senile gangrene of the extremities (Tig 9) which U generaBy 



FIf 9 — Case of dry taflBreao (senUe), The process bad tea* 

OQ for about eight week* before the phototraph wa* takeii. 

met with m oasociatjon with endartenti*, whereby the 
the blood vessels is dimkishod Bat it must be remembered 
that diT gangrene may occur lo e limb in which lbs pno«i»J 
arterv iboagh healthy fa suddenly Uocked by on erobdai of * 
ligature provided that the venous clrculatiou i* ununpaimJ ttui 
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ertpontlon u favoptcd^ utd that nprophytra Qdero'Org&iiitm* are 
ngidly excluded. Pnct to actual deaths numboeai and tingling, 
fi^owed later by acute poin, are Wt in tJio affected part. The 
pain B doe partly to ncnrrtiB, partly to an impaired blood eupply 
to the nervee and it generally pemxts nntil the gangrene H well 
ectabikhed, becaoae the axu-eylmden are the laat to i£e. Ceaaation 
of poliatioa in the veneli bi ioQowcd by loss of heat loea of tactile 
■emtiaQ^ and loei of hmetion. The aUo, at fint wa^ in colour 
beeomea greaty tranaparent, and ycDow owing to Hbctation of fat 
from the tlacues and iteration In the hvmoglobtn, and finally turn 
black. The dead part i* now ahtiTeOed, hard, and dry and ufually 
emits a pecoliar moety odour 

The minute changes which immediatdy precede the death of the 
tusuea cannot be descnbed, ai the partioolar detail or substanee ot 
the liTing oell that diaappeaia or changes at the moment of death 
haa nerer been isolated chemically nor seen nnder the mieioscope. Bat 
in necrotio ceUa, according to Hcktoen and Ricnman, the nucleus 
Tery soon beoomes indutuict, doe dther to an apparent eolation of 
the ohromatio snhstance known as karyolytu or chiomatolywh or 
to a breaking op of the nBcleus into a nom^ of imgnUr fragments, 
a form of disutegration which Schmsns aul Albrecht hare thovn b 
initiated by a pecubar transpoatloa of the ehromatio filaments. At 
tunes the nodeas, together with the odl body changes into a hyaline 
mass. The cytoplasm of nearotn cells lose* its normal granulations 
and undergoes byalme traotfoomibon, or rscuolsUon. The exact 
chemical p ro c ea ses thst underlie these changes in necroais are not 
known. In many instances the factors u e cewa ry for the precifata 
tion of fibnn an present giring nse to the so<alled coagulation 
necroau.” Fat ^obules escape from tbesr cells sad infiltrate the 
tissues, rendenng them greasy and more or less transparent while 
necrosa of the red blood-corpuscles aDows their hamoglobln to escape 
and stun the part b rown or black. AMten the necrotic process ceases, 
the dead part acts as an irntant, and the bring tissues Immedutely 
in contact with it become mfiscned and pass through the senes ot 
changes kadmg to the formation of granulation time. A line of 
separation in the form of superficial nkeration now forms, Thb 
gradusOy deepeno, until finally the dead part b completely separated 
and drops off leanng on the bring part an ulcer which heab br 
cicatrkation. IlwinorrhsgB dating the proem of sepamtion u pre- 
rented by thrombosis, which suboeqaently leads to the permanent 
occlosioD of the vessels. 

In the earlr stages constitntionsl symptoens ore iCght and, beyond 
the Inconremeoco anting from a part b^g laseoutire sod function 
less, the patient tumplains ol btUe more than occasional shootiBg 
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pftini 01 tLombneea and tmglmg m the affected area. At the jugrene 
deveJopa, patn and tonymio heoome prominent eymptoma, and lead 
to loee of aleep and gradual exhauaticin, -which may end in death. 
Oiifcowxa u a frequent accompaniment of thii form of pngr >Tw.^ 
and ia due to lowering of the Bugar-aatuiation point of the hlood by 
the absorption of tone prodoota from the dead and dying tiwiw. 
It moat not be nuftaken for the glyooBuna of diabetee, for it u un- 
accompaiued by the claamcaf aymptoma of that dacaae, and paasea 
off when the deed pert la temovei 

Moiat gangrene la the term employed to denote dead tiseaej 
which are infiltrated with blood and other fluida, itnd uaoilly infeeted 
with aaprophytio micro-orgamama. It ocoun m ita moat ^Kal fonn 
when a neorotio part of the body beoomea the seat of decompoaition, 
and uanally develope m tiaauas that ara naturally exposed to beoteml 
infeotian, auoh aa the longa, the mteatine* the extesnal genltala, and 
the ttttrezmtiea. The pradommant iactora in ita cauaation are |1) 
mnohanifinl obstruotvm to the venoui aa well aa the artenal oacula 
tion, such as a produced by oruehmg or long-continned preanne, ot 
by ligation, deatrnotion, emboUam or thromboaia, of a main artery or 
vein, or both when the collateral TtSMls are diseased and therefore 
incapable of reepooding rapdly to the tudden strain throws opoo 
them (2) ohemicol imtants and phyncal agents, nth u heat os 
intenas cold and (3) the deotniotire acbon of the toxin* produced 
by aeptio and mfectire mioroMirgamini* which are either present hefor* 
disith or ffuboe^uently gam aocees to the part. 

Though the featorw of moist gangrene are doe to putrt- 

faotiTe change* which occur m the necrotio tame*, deoompo*ition doe* 
not mvanably take place hence cImKuans now recognise two distort 
forma, atepitc moiti paajrea* and sejrfw noui poa^rwe. 

Aseptic moist gangrene, or moat gangrene without plrt^^ 
faction occur* when the return of venous blood u pierented by any 
of the oausea already mentioned and when saprophytio bacten* I»d 
to acoess to the part. The necrotic times become 
and daooloured owing to the escape of blood from the veatel* 
the hberotioo of hismoglobin. Later blebs containmg blood-stained 
serum form beneath the epldenm* the aldn exhibit* a play of cofoun 
ranging between dark red purple, green and black and the part 
becomes cold maensitiTe, and lunctionle**. If the obstrocticJi « 
artenal alone, the sbm u at fiirt white, and later become* mottled 
while the course of the superficial vem* is indicated by * 
duo to the e*»pe of haimoglobm but if the venou* ciiculetkfli i* 6l» 
interfered with, th* part at onco become* dark and cedematooi, aaa 
btiho rapidly oppear The affected area retoaina italamaiy » 
a line of separation form*, and the pert la caat off with very htt» 
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STidMico of inflinuMtory dirtnib^noc. Tfao prooesi b a rapid oih, 
boeanu tbo circTilatioii tt mtarnipted aaddenly aBd a lai^ area of 
the bodj B frequently mvolvod 

Oec&SHoaHy hoTOTer tf eraporatian b aaruted, and dramago of 
the part promoted, mther by elaratioo or by eatabUalunent of a col 
lateral cnoolatum, no matter how feobla, aaeptio mont gangrene may 
be conTorted mto dry gangrene. SobjectiTe lymptonis are Irmited 
to which may be Tery acute if embolum be the caoae of the 
gnngmrvj' Thou^ constitQtional aymptoma are generally alight, 
there may be a mild degree of toneima from abeenpbon of the 
prodoeta of tuane neerona. 

Septic moist gangrene ooenre when neciotu tinuea an 
Infected with aaprophytw baotena. The part which mimo-orgamama 
play in return to tha form of gangrene s a twofold one. In the 
drat place, the toxina •eoretad by them may be directly respooiible 
for the death of the dmea, aa m gangrenona ceholitu dne to tho 
SUtpMKeut pfojmtt and ua gaa gangrene following {nfecUon of a 
wen^ with anaerobte organigna or ^ the neemd plaee, they gam 
aeoen after the gangrenona prooeaa has oommeooed and lead to the 
pab^faedre changes arhieh chacaetenae aepdo moiit gangrtna Co- 
iDoidently with the cardinal signs of necroaa, Tia cessation of polsa 
tion u the r ta i el a , Ics of heat, loss of tasaation, and loes of pain, 
the «hfai (presuming that an actromity is affected) changes in oolout 
The amoont of blood in the pari at the tzme of death detemimea 
the pnmaiy tint. If the part be ataendc, it flist aesumea a peculiar 
waxy hue E hyperraacolar it becomes dnety red and mottled In 
placre with patches of green and poipla BoIIjb, containing darh 
coloured odonnu fluid, form beoeatb the epidezmii, which soon giTcs 
way and rereals a green or black slippery dermia. Patches of green 
■Hn now separate at the least touch exposing the muaefes, which 
aro seen to be faJbng apart and liquefying. 

Meanwhile, the part has mcraaaed m aue, emits a foul odour and 
frequently crepitates on pressure from dBtemloa with pu tr e sc ent 
guM. Finally when the gangreoe ceases to spread, a Ime of aepare 
tun fonna, and a slimy fetid many-colouxed mass, consistmg of 
drimtegratcd and partially liquefied soft parte, falls away learlog the 
bone bore and dry 

The wttnui€ ekoMja wlueb occur may be smmned up m a few 
worda. When living tiaeuet beconra tbe seat of a septic or infective 
pro ces s, the bacteml t/irms induce such an excessive leceocytosu and 
proUferatkcL of connectfre-tlasae cells that extencre atacs, followed 
by thrombosis in the amall vessels, results. CocUitaed actwin of 
the toTms, aided by the loss of blood np^y leads to oeercaa of 
the tone ctHs, which then undergo the changes already described 
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under Dry Gangrene, HBtmoglohm «c*p« from tie red Uood-cor 
pnaoleB, and, infiltrating the »odd«n tiaaaea, itauB them a deep red. 
The putr^adtw eJuingtt ivhiQh now commence ere due pJdj to 
the actaon of bactena npon dead faBsaee, Am the proc«« n one of 
Oxidation and enda m the formation of oarhomo acid water and free 
nitrogen, the rapidity of its petfonna&ce depends upon the snpjjy 
of oxygen derived from the air If this is stinted, the intcnnediite 
products are relatively greater m nnmber and oc eopy the tramatian 
stage for a longer penod, Pntrefaoiive baotana, such as tie Tanoos 
forms of PnXetu the BoaHttS pyogaui fcrUd\a and the J/ktococcki 
fatidxu by their actaon upon the oomplei proteid molecule, had to 
tie formatioa of a vanety of chemical products, mtiogenous and non* 
mtrogenous. The nitrogenous products are free nitrogen, free am- 
monia, foul-emefling bodies, indol, ekatol, tyroein, ptomainea, and 
albmnoees while the non rntrogenons consist of gases such as cathoide 
acid, hydrogen, sulphuretted hydrogen, and marsh gas, also xmtstiai 
oiganio aads, as fonmo, batyno, valerianic, lactic, and enccinic adda 

Owing to the rapidity with which the gangrenoos procai spreads, 
and the number and vanety of possonous products that are formed, 
constitutional symptoms are very sorere, and the gravity of the con- 
dition IS accentuated when a large area of the body or a vital organ 
such as a loop of Lntcstine u afiected. The chanctenstie sgna U 
septic intoxiGation— high tempoiatuio, lapd feeble pulse, dry brows 
tongue, and muttering d^mom—soon develop and even though 
eneigetio measures be adopted, death fre^ently tabes place from 
exhaustion or toxemia 

Irine of lepar&tion —In both dry and meust gangrene the 
dead part acts ns an irritant to the living tissues munediitriy m 
contact with it, and m the latter loan thia imtative effect ts loa eased 
by the pr ese nce of bacteria In consequence, a proce« of inffsotais 
bon varying m intensity with the obaraeter of the gangrroe and 
leading to th© fonnabon of a “ line of demnreabon is eet up m the 
bving tissue*. This progresses to the stage of granulation when the 
proteolytic action of leucocytes and bactena lends to cell necrosis, 
bquefaohon, and suppuration. A luw of ulceration circuin*rib*®S 
the necTotio area now appears upon the surface the furrow thw 
formed deepens gradoafly until separation Is completed when the deM 
port falls away leaving an ulcer whkh heals by granulation. A* tw 
Lne of dcmarcatioa depends npon the fnflammatoiy reaction in t 
surrounding tissues its appearance will vary in different 

In drv gangrene, owing to the feeble diculallon in the fiving 1 
and the absence of pufrefactlon in the dead the line k fD-defined s 
fliat and forms very slowly It is also very unstable for owing to 
ipcdal circomstancta which will be discusaed liter the gangrene msy 
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■pre&d, and tlie ptoctaa be repeated MTeral tunei before tbe dnal line 
of Hparation appean. Tbe xom of inflaoiniatoty hjpanBoua and 
mcreaaed waimtb in the liring tnaoea u ao alight that tbe aoft, pale, 
httlth/ aVin preeenta a nvtd conttut to the hard, dailt, and ahrmUed 
area of gangrene. Aa bone leoeirea a better aoppi/ of blood than 
either or muaole, a oontoal etamp u the naoal remit of apon 
taneooa aeparmtum. 

When ^ gangrene la motat bat aseptic, the indanunatorj reachoo 
u more marked and the prooen of Mparation extends with greater 
rapadity thoogh in ether respects it does not differ very obviotnljr 
from the line that forms m the dej ranetj In aeptu motat gan 
grene, bowerer the mflammatory cone la well defined the bring 
are bright red tnrgid with blood, isdematons, hot, and painfol, 
and not mfraqoentlj the inflammation and its attendant ajmptona 
an aggrarated bj Ijmphangitis and exteDure oellabtia. U all goes 
wdl, the line of aeparaUoo deepens rapidly and the dead part drops 
oQ or falla awaj from tho bone m aboat tea days. 

In Mme mstancea, owing to extension of the gangrenoos process, 
a Ime of demarcation, together with an abortire furrow may form 
eerexal tuTMs before actual aeparatKo takes place. This exteasMO 
usually ocean tu oonnaxioQ dry or aende gangrttie, and may 
be doe to one of the fcflowmg causes ( 1 ) the inflammataou at the 
periphery of the bring part, even though very abgbt, may be reU 
Urely too aeren (ot the anmue ttvaes, which ccaneqnaitly succumb 
( 3 ) Wetena may gam aoceaa and lead to further neorosis ( 3 ) the 
cause which led to the gangreoe m tbe first mrtsnce may eonboue its 
acdon on the bring ttfinM, 

Treotmoxit of ganfrentt.— Setting ssmIb the details, which 
depend so eaentiaUy upon the natore and form of the gangrene that 
they an better discuoed under their appropriate the general 

pnneiplee of treatment, uo matter what the raiuty of the eonditioo, 
an clearlr defined. 

When gangrene ts threatened every possible means most be 
employed to render the part aeepbo, by eanfnl shaving, by thoroogh 
washing with soap and water (paying patlwulat attentou to the 
nails and the folds of the akin) and by enveloping It in a voluminous 
dressing of dry staribxed ganre and wool. t\armth most be main 
tamed by hot-water bottles, ao aizanged that the part oinnot come 
b actnsl contact with them and drainage of tbe fluids must be 
assirted by the relief of any cause of eoastoctkm, by eJevatloo, by 
geuUe fnctioQ towards tbe heart, by promotion of evaposatloo, or 
by a timelT tnctooc. 

When gangrene has actually oeenmd the sepataticm of the dead 
from the hnng must be asusted, or ampotation must be resorted to. 
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strength must be snpportod bj stimolsnts and fuItaUe notmahmeiit, 
the eioretioiia mnst be r^uUted, pain most be reiiored, and deep 
enoooiagei 

The qneeticm of ampntataon, and the nte at which rt •hill be 
perfonned, will depend upon the cante of the gangrene, the rapHrty 
of ita progrees, the symptoms which accompany it, and the general 
oonditaon of the patient 

When an operation u neoeaary the method of mdocmg aoaa- 
theeia rapurea oereful oonsideiatian. In most oases the choice ihoold 
rost between gas-oxygen-ether and spinal anerthesuL 

CLASSIFICATION 

It a impasfible to draw up an accurate etiological de smScitim oE 
gangrene owing to frequent mfceraotioa of the Tanoos causea, but the 
one now given, though admittedly imperfect, a based on a cooi- 
bmatson of olinical and pathcdogi^ grounds and fnclodea aO tb« 
important vacebea 

I. Oangrena dae to oLroalatoiry dUtorbanooa* 

1 Impamment of the general orealibon. 

% EmbcLism. 

3 Thrombosuk 

4 Ligation of vessels. 

B lujnry of vessels (mdrreot traumatio gang rene) 

B Preesure on vessels. 

7 Disease and degeneration of tcsmIs (senile gangrene) 

8. Spasm of artenolee Baynaud s daease. Ergotlnn. 

IL Gantfpone dae to dofeotlve Innenratlon 

1 Trophic ulcera. 

2 Certain forms of bed-«ore- 

UL Oan^rene due to Injury 
Direct traomitw gangrene. 

rv Gan^no due to phyalcal and chemical a^enU. 

1 Heat, 
a Cold. 

3. EeoharoUcs. 
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V due to Infootlva prooaMoa. 

1 Acnt« tnfltmmttwcL 

a. Gu guigreiie. 

A Caaomin oria. 

L Thaf^edcfuu 

VL DliU>etlo gangrene. 

L GANQRBirB AS A RtSOLT OP CIRCULATORY 
DISTURB ANGE8 

1 Gangrene dae to Impairment of the general 
oironl&tlon cddom depoda ttpoD oeniiu mmAouiioj •lone, 
but ntlier upon t eombmuticm of outnmtftaDM* wbioh inolodei 
tba ocrndhioe of tbs STtocM, tbs •Iowtlsm of tbs ciiaalttioii, and tbs 
ETotzitiaD of tha tnoss. MslformatKmi of tbe beait, degenentiaQ 
of Its moido, or oi the endocaidnuB prsdoposs to ganjpois 

when tbe dnmlatioa !■ fssbis, or actasOy esnss it by bbentmg emboTI. 
A patent foramen orals, and mitral or pnlnumary rtenoai, pwdifpoee 
to gangrene becaoee aentiao of tbe blood is not complete. Degenexa 
turn of the caidlae mmde leada to lowered blood pieKurt^ feeble 
dreolatiom eod. eapOlacy ataakv wbeieby tbe rftality of the tuvnee 
ii ao that tl^ readdy enooTimb to preeme, to a tzirk] 

hpiry or to a mUd degree of mdammatxau Exbaoetmg iliafaw, 
■erere bomorebage, ttarration, and pbyaicaJ exbsojttion aet in a 
annllar manoar on tbs tiasoea, and also enconrage tbs fonnAtton 
of thrombi in tbe reaaela, parttcoUdy In tbe extremiUea, wbers tbe 
ciroolation la scpecully feeble. 

Symptoma — Tbu vanety of gangrene has a tendeDcy to bo 
dry onleBi thrombosta or embolum of a large reaecL ^ *ny other 
caoae of endden and complete stasis, be tbe determiDing factor when 
it b mote Hkely to be motat. Tbe symptoma preceding Hs onset are 
nsoaHy masked by tboas oi tbe disease or condition mtb wbkb it is 
amoQiated. Sooner or later it wID be noticed that the whole or part 
of a bmh, posaibly only tbe tip of a digit or tbe lobe of an ear has 
become coH pnl^eaa, and maenaitive or if mneb fluid bo present, 
local death ia heralded bv doaky red, indurated patchea aurnumnted 
by blebs containing nmoiia flotd. Tbe onset of gangrene in these 
eases b osnally a t erminal aigo. is often symmetrical, and la aoon 
followed by tbs death of the potnnt. 

Treatment.— The oocuiieuce of gangrene may be delayed or 
prerented by tbe adnnnrttrahoo ot cardue atimnlaata, by Inbidstioo 
o( OTTgen, by Te nfs e clx m when the heart a action is embarraated 
ot by aalins inltadon when flmd is rfipured during the atap ol abock 
or after aerere bajmorrbage. When tbrombosu b frared, fnction 
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Genera! coMtit^tionil treatment mu*t be carried ont the patient* 
strength must b« supported by Btimaknta and Bmtiibie notmahmrat, 
the QxcretioM must be regulated* pain mtut bo reHeYed and il«j) 
enoouragod. 

The qawtion of ampotabon, and the nte at whkh H ihall be 
pcrfcrnned wHI depend upon the oanae of the gangrcaie, the rapidi^ 
of ita progre**, the aymptom* which aooompany it, and the general 
condition of the pabent 

When an operabon u oeceaaary the method of mdocrag amo- 
thosiA reqojjee carafol conndomboiL In moat caaea the choke ibould 
rest between gnj-ozygon-ether and apmal onnetheau. 


CLASSIFICATION 

It u impoonble to draw op an aoenrate etxdogical da wflwtinn ol 
gangrene owing to frequent interaobon of the mnooe oaueea, bat the 
ono now giTen, though admittedly impejfact, a beeed on a com 
bmaban of oluucal and pathologiml gronndi and bolodea all tie 
important ranebea. 

I Oan^ane due to otPoalatopy dUtarbanoe*. 

1 Itnpeinnent of the general olrcnlstiom 
3 Embolmm 

3 Thromboeia. 

4 legation of reoela. 

6 Injury of veiaola (indireot traumatao gangrene) 

0 Prenuro on reasela. 

7 Daeaae and degeneration of TeawU (lenfle gangrene). 

8. Spasm of artenolea Raynaud a dwease. Ergotism- 

TT, Gaborone due to defective lunervatlon 

1 Trophio ulcer*. 

3 Certain forms of bed-sore- 

in Qantfreno duo to U^ory 
Direct tramnabo gangrene. 

17 Gangrene due to phyalcaJ and ohoffllcef arfenta. 

I Heat 
3 CohL 
3 Eecharotirt. 
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V Oftn^rene due to infeotlve prooewfts- 

L Acote ^fl*mm«fTn n. 

S. Qu giTigrcpc. 

3. CftQcrnm oth. 

L Phtgfdmnt. 

VL Dlabotlo gan^rana. 

L GANGRENE AS A RESULT OF CIRCULATORY 

disturbances 

I Oangrane dne to Impairment of the general 
olronlation teldom depend* npoe eardao nunffidency alone 
bot catbet upon a combinatioa of cncmaitaoce* which mdodea 
the coodihon of the artedea, the alowncoi of the orcolation, and the 
uutnU on of the tiatooa. Malfonnabooa of the heart, degeneraUon 
of Ita nmade, or diae&aei of the endotaidinm pttdiipoae to gangrene 
when the areralatloQ u f«We, or actnaDy caui© H by liberating embdu 
A patent foramen orale, and mitral or polnKHiary *t«oau predt»po»e 
to gangrene becatue aeration of the blood U not complete Dfgrnera 
tioo of the eaidiao innacle lead* to lowered blood prcnttra, feeble 
dreolation, and capillary ctaan, whereby the Titalhy of the ticrtei 
U *0 diminished that they readdy eoccoinb to preuare, to a tneia! 
injury or to a mild degree of indammabon. ExhaorUng daeasea, 
serere hrmonhage fUrration. and phydcal exhaution act in a 
nmiUr manner on the tbsoei, and aI«o eocoorage the fomutlon 
of thrombi in the Teesela, particularly in the eitrrmltira whew the 
omiUlKm la eepmatly feeble. 

Symptoma, — TLt* Tinety of peDgrene hai a tendeocT to be 
dry traleea thromboets or ernbolinn of a brpe tcwI or anr other 
e*a« of fndtien and complete eta be the delermiBing factor when 
it li more UhelT to be mowt The ermptorm pirceJin- its on<w^ are 
QttuHr mashed It those of the disease or rotulition with which it is 
aasodated. Poonn or later jt will be uoliced that the who! or part 
of a limb pcrwiblr ooIt the tip of a dint or the lobe of an ear has 
become cold palselefw and mseusttnc or It rnoch flnbl l^e present 
local death is heralded br da»W ml, indurated j>atehes wrmounteil 
It Heb* contaimng aamoos flail The onaet of paD'rene In there 
caaes is osuallT a terminal *ign, is often mnmetncal and Is Kwn 
folloaed by the death of the patient 

Treatment.— The orcnirenee od gan g rene may letireO or 
peermted by the a lmiiu«trition of cardiac ftimolinls Ly inhalation 
of o XT g en, by reiseaectioQ when tie heart a action is eniI**rTasseJ 
or br aaTioe itJoskrn when flail u mptml dunng IL rtage ft »L«-V 
or after eerere Uetoonlsge WTen iLromIcmi b framl, fnctioo 
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muBt be tToided leet emboU be set free and 20^ dc«a of aodiam 
citrate given tbnoe daily for the pnipoee of dimiwT«}iing the ooegnli 
bility of the blood. Warmth in the part mnet be maintained, and tU 
tonroea of preasnro avoidei Surgical intorferenoe u feJdoin required, 
aa the condition of the patient nanally prtdadea wooreiy U an 
amputation i« conaidoTod advuable, it ihonld be so planned aa to be 
woD above the aeat of obrtraohon. 

2 Gangrene dae to embollim^EinboIiiin of a large 
artery ia a froqnent oanae of gangrene. It acta by anddeoly mrttmg 
off the blood tnpply from a targe area of tiaaue whoee vitality alretdr 
lowered by pro-enating cardiao diaeaae or endartenba, la noible to 
aorvrve the temporary laoharana, and therefore death of the part 
oooQTt before an efficient ooUateral cmmlatioQ can be eatabEshed 
Without doubt, diaeaae of the amaH vt«oU and artenole*, leading 
to a dumnation of thcr oalibte, la the moet important factor in the 
prodttotion of gangrene of the extremities following the sodden inter 
rapbon of the artenaJ orculatlon, whether it bo doe to emboCsm, 
thromboauh or Ugabon for in the limba at all erenta, the anaato- 
mobo mrcnlabon is usnafly folEoieirt to meurtam provided the 
small veoels are of normal sue and rcsQienot, Tbs b proved by 
tho number of Umes that tbo external ihae, the common feoiml, 
and the axillary artenea have been ligated wHb unpunity £jnbo£sm 
is more frequent in the old but may dooot at any age, EmboE, 
though usually aaoociated wrth orgaiuo disease of the heart, when 
they atUe from vegetabooa on the valves or from coagnla in its cantlea, 
are sometimes oompos'd of oolooreous plates thst have been <bs- 
lodged from an atheromatous artery they ore usually amsted it 
the bi fur cation of a largo vessel partaoularly In the lower extremity 
Symptorna. — Tho Immodiate effect of an embolus a intense pus 
at tho nte of its arrest— a most valusble ngn, inasmuch as H pomti 
to tho cause and position of tho obotruebon. Tho flow of artetul 
blood ceases, and tho skin becomes white later as the collateral 
aroulobon dovdops, h regains its odour over an area cormpowGug 
to tho dutance the blood bos ponneated. If the anastomobe vessels 
dilate rapidly enough tho port wfD recover completely b«t if th<w 
be dday In tho re-establishment of the cfrculabon a portion w the 
whede of H will dio. As there is no obstruotion to the return of 
blood, the gangrene M asaafly dry If drainage ol the blood la the 
necrobo area be defective tho skin becomes dusky red, bull® 
tho surface, and tho changes which oharocteriie moist gangrene 
rapidly This may remain osepbo throughout, but if tbs enbolas 
has been formed by an infective vegetahon hi the first 
if as B only too probable, bacteria gam access from without, f*S« 
of putreiacbOD will develop qiucHy 
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Treatmfrnt — The Emb mcst ba thoroogbly dcanicd eoTekipad 
(□ •tnEixed wool tod baodigcs, and tleratcd u toon M pocnble. 
By the etnplojTnent of two or tbrvo jiillows for lU clevatron, winnth 
u mauitauied and pt t wu e ertnlT ififtribotod The eitont of the 
pingmw win bo evidf-nt in two or thrto day*. Aa a role a eon- 
nderablo portion of tho Umb b^w tho emboloa will recorot henco 
rt H always admaUe to wart for at Imrt forty-apht hoar* befuro 
adopUog radkal meaaure*. Aa there n no ncceasity to wait (or 
a boo of eeparahoQ nnlea tho toe* alono are affect^ ampotation 
abooM bo p^omed aa aoon aa tho lumt of the pangtene u defined- 
The arte will be determined by Iho anatomy of tho Tewdi and the 
extent of the coHatefal cbetdatioD- 

GeoeTally tpealang when (rangtroe » doe to cmboTiam or throm 
boat* the aection of tho Timb abonld bo made above the teat of 
obatmctlcm. Thli aprEiw etpcciaTly to the popTileal artery for the 
anaatotnosu between tbe profonda feoona, tho anaatomotica nngna 
and the tfblal artene* u rarely anfficient to Doonah the ti«ca below 
tho knee. In eaaei of femoral emboliam, ampntatloD below tbe block 
may be attempted bat If donng tbe operation there bo bat Irttle 
hr morr h age, a higher amputation moat be performed Immediately 
\Vhen embobvn ii followed by moiat ptegren* imrerdiate ampotatioa 
abore tbe aeat of obftraetioo W alwaya IndSeated. 

a. Qangr«n« dae to thrombotlie— Thrombon* mar oecar 
either Ib an artery or in a relo or altooUaneomly In both 

Artmel tkromhant U generally doe to diva»e o«penally eo*Ut 
tentia, atheroma, and acate arterHn It amally foTlowa injary when 
the tonka intlma i* bnii«ed or tom, and alwar* aceotnptnin em 
l>ob«Ri. In rarkw infoctire and waatlng ibam*e*, awh ai Irphoid 
iTpho^ paerperab and acarlet ferer* pnrtmonla and arote rhea 
mall m, artenal thrombod with or witboal Tenons thrornlpom has 
lieen the foreronner of panprrne In many instaneea it U rocpeated 
that etnboTum of tbe T4«* vaviram leads to endartentti and ita re. 
enltlng thrombona Tbe Te««eN most often affected are in the order 
of freqnency lha aorta the femoral the popCtml, and the eomraoo 
iTiae artmes, 

renew llrowtfeinf alone Is randy the cause of pancTene erm when 
an Important sera Is ocrlodeil for the number of auperfinal and deep 
Tcmi u M prrat, and their anastomoses are ao free that there is alwara 
aome ehaanrl by ahwh tbe IVn ' can return- Tboa-h the only ob- 
TKWi* cause of panffrme of the lower extremitr oecamng during tie 
couTM cl Irphtrtd fettr bas \*tn ibrembo-pU \aui oJ the fetnoral tmb 
•t t» LnUy prolwWf tijt other ronditmoi in tb* f im cf pec ral 
delnlilT toia-mla, and a ilorTwh romfaUon, bare l-ecn the real deter 
mtnloR faclora. On tbe other Lanj Truom tLfoml"^is f Jl »jrj 

a 
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preesTire da« to prolonged applicatioii of % tigtt bandage or a tiroi 
wqaet, or to a rapidly growmg tumour or a la^ aneuryro u owiaHj 
folloTTcd by moist gangrene becauae the majority if not aD. of the venw 
are obliterated. Sunnltaneoua tbromboaia of an artery uni^ 4 vtnii 
though oocaaionally resulting from any of the cauaea of thrombo®i 
already mantaoned, more often foUowa a lOTero mjniy the panage 
of a cart wheel acroaa a Innb when the coata of the Yeneli are erten 
iively damaged or tom 

Symptomi — The aigna of gangrene due to caienal iknvAont 
derelop elofrly and are generaOy uehered m by certam premonitory 
eymptoma. The limb aobea, power dimmtaKf^ pam ffram p* , 
followed by ngidity are eipenenoed m the mueole*, and eoon the limb 
beoomee cdd, puMeti, and paialyicd. The blanched akin is marhled 
m plaoea with patohea ol red, and the oonne of the velna n mapped 
out by dusky Imea. An area of dry gangrene, depending iqMn the 
extent of the coIlateTal ommlation, now deTclope, and if left would 
m time be oast o3 in the nsnal manner When necrods is doe to 
oeaous ohstfuetion alone, or to both aitcnal and Tenoua obskuctico 
the skm instead of bemg white, becomes cedematoui and duskv red 
from oongeetson, blab* form on tbe surface, the epideima peeli o% 
and moist gangrene sets ol 

Treatment — Wben the gangrene is doe to ortenol Lbvm&ons, the 
rules already laid down for the treatment of embolte gangrene hold 
good but when artenal thromboeaa la complicated by ttwuj ddrm- 
tion, or when Tenons thromboaiB oxiste alone^ au ampntatioit abort 
tbe level of the lenon shoold bo petfonned as toon as powihle. 

4 Gangrene doe to Ug&tlon of veasela — ligature of 
the TnwTTi artery rarely canaoa gangrene In a limb because the cob 
lateral circulation in healthy vessels, no matter how feeble, is geoei 
ally suffloient to maintain life until the artenolei have accommodated 
tbemselTcs to the altered oondibona. If, however the vitality of 
the times la already lowered by exhausting diseases, or if the pen* 
pheral and ooIlttOTal veseela are narrowed by endarteiitis or caJcare* 
ous degeneration, dry gangrene of limited extent is likely to occur 
Before the War it vres considered that moat gangrene was very proni 
to follow Bunultancous ligation of both artery and vein, but in 191B 
Sir George Makins pointed out that oodumon of both vessels, i» kteJiij 
advlU free from artenal diteoK u leas liable to be followed by gan- 
grene than bgation or eicirion of the artery akne — the expUn^ion 
bdng that if tbe main vein is patent the hmb is quiekly drained of 
its Hood before the collateral edrcolation becomes sufBdeotly Urge 
to nourish the tissues. Therefore by ligation of the main 
balance ts stmek bertweon a feeble collateral circulation and a ra^ 
•eenous return. ^Vhen bgation in continuity a performed for tbe 
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cnre of ta nir y im , tto condihcmi are fomewbat different Proximal 
Ugahne of both T«»els doM to tb® aac, bj AneTa method, ia xaTnllj' 
fw from danger bat th« Huntman operation, or proximal Egatnre 
at a distanc® from the aac, ahonld it a ncc eed m mnng tb« anemytm, 
pUeta a doable block npon the rncnUtioo, one at the aite of Egatore 
»n/1 one at the clotted anearyam eonaeqoently the life of the port 
bdov the aac depeods npon the dilatation of two diatiDCt aeta of 
collateral TcsaeU. 

The aymptoms and treatment In general ar« ao aimilar to thoee 
of emhoBc and thrombotb gingreoe that repetition ia nnacccaMry 
One detail o! treatoicnt howeret — the arte of ampntation — reqoirra 
diacnsaiotL It ii not alwaji nceeaMiy to amputate at the level of 
the Bgatore if the artery ^ne u occlnded, aa an ef&crent coQatcral 
cucolation will noariih the ttaaoea for & conaiderabla distanc® below 
Tbit u eapedally notkeahle when the anperEoal femoral artery ia 
tied, for the profunda will eaeily nae to the eecnnon and anpply the 
Umb at far aa the kne«. Hence a knowledge of the anatomy of 
the artenea, and the exerdae of a httle pahcnce in waitiog for a 
collateral orcnlatlon to develop will often permit of an ampotatwa 
cooBderahly lower than the teat of obatro^on. 

6. Oan^rtuie doe to Injory of Tettela.— Tbia form it 
•ometlmei apoken of aa tnditvrt twmatx becaoae the tUnea 

which die ate generally at a diatanc® fiom the teat of the lojary 

Railway acadenta, cart wheel croahea, hoDet wcpcnd fractOTea 
etc, canae iojanea to the veaMa of raryiDg termty In the Cnl 
place a alight cootnaion may caoa® a tunple plastic endarterltn cr 
endophlebiUa which will be followed by thromboeu lecondlT an 
injury of greater aerenty mar lead to ruptara of the intima alone 
when thrombona and complete occlo ion of the vrwl will eraae 
thirdly the vcaael mar be raptured or completely diviled, and the 
eflu ed blood, br coDectlag jn the tiaauea ao com p travt the nnghbocr 
mg Te*ael» aa to complete the olwtroction fourthly a iL plac^ frap* 
meat of a fractured bone mar lacerate a Tf*.«el or ao comi it 
as to atop the cirvulation in it and fifthly tie TKJence mav be ao 
aerrre that erery itructare in the brnb at th* nte of ita apj Ecation U 
immediately drttroyed. Direct TraumaUe Cangrme p. 2"!) 

Symptom*. — The fona of gancrene that desriojrt dependa entirely 
npon the nature of the mjarr the veaael or vravU that are damage,!, 
and the provnee or absence of aej^K- infection. U the mam artery 
time H damage.!, pj atmn in tL veavl ce^t,.* alvuj.tly at the a te 
of injury atvl tie Umb l«dow |•ect<mes paHil, cell, m^er itire tnl 
funettetJess Within tacetT four to fot1r-elcl.t Loura prm v led iLil 
^trava atiou of llool ii a’l It or al»et.t the collataa] cirrulati n 
devtlcpis, and cotijJtte recovery mraea or dry gangrene cemEtoce* 
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preflBTirt da« to proJonged applioatjon of a tight b&odagc or a toor 
DJqaet, or to a rapidly gronng tomoor or a large aneoryim ts omallj 
foUowad by moirt gangrene bocaoee tie majority if not all, of tie vcmi 
are obliterated* Sunoltaneona thromboma of an artery and a vein, 
tiioDgi oocaaionaDy reuniting from any of tie canief of tiromboai* 
already menboned, more often foUowf a eevere injury like tie paaage 
of a cajt wheel acroea a limb when tie ooatj of tie veasela are eiten* 
iively damaged or tom. 

Symptoms — The a gn a of gangrene dne to arterial Otrintbotu 
develop ilowly and are generally naheied m by oertam premoartory 
■ymptoma. The Irmb aobea, power ditnintuTip n^ pain crunpa, 
followed by ngidrty are expenenced m the maaolea, soon tie limb 
beoomee oold, pnli^eaa, and paralysed The blanched «kTn n marbled 
in plaoea with patohea of red, and the ooniBe of tie veins Is mapped 
out by dusky Imea. An area of dry gangrene, depending upon the 
extent of the eaQateral arnolation, now develops, and if left woold 
in tune be cast od m tie aanal manner Whtsi necioeis Is doe to 
tenmu ointnidton alone or to both artenal and venous obstruotioc 
tie ikon, instead of being white, becomes cedematous and dnsky red 
from congestion, blebs form on the surface, tie epidemis jpeels oS, 
and moist gangrene sets ul 

T refitment — When tie gangrene is dne to ortenol tArostiom, the 
rules already laid down for tie treatment of esbobc gangrene hold 
good but when arterial thrombosis is compicated by ob^n^ 
tioR, or whan venous thrombosis eensts alone, an amputation abort 
the level of the lesion should be performed as soon as ponible. 

4 Gnngrene dae to Il^atfon of vessela. — Ugitsre of 
the mam artery rarely caueee gangrene In a hmb because the col* 
Istaral orculstion in healthy vessels, no mstter how feeble, u geoei 
ally sufficient to mamtain life untQ the artcnolea have accommodated 
themsdveB to the altered oonditiona. If however the vitahty of 
the tusues is abeady lowered by eoiausting diseases, or if the pen 
pheral and collateral veseels are na r rowed by endartentls or calcare- 
ous degeneration dry gangrene of Hmitcd extent is likely to occur 
Before the War it was considered that moist gangrene was very prone 
to follow slnmltaneoos igatioo of both artery and vein, bat la 101^ 
Sit George JlnMni pointed out that oodnsion of both vessels, la icohiy 
advU* fm fwm ariertai iiseate t* leas liable to be followed by ^n- 
grene than Ugatlon or excision of tho artery tdone — the eipliD^on 
being that if the mam vem is patent the hmb is quickly drainro ol 
Its Mood before tho coIlotOTal circulation becomes sufficiently largo 
to nounih tho tissuee. Therefore by hgation of the mam * 
balance is struck between a feeUe collateral orculation and a ra^ 
venous return. When hgation m continuity u performed for the 
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cnro of uwoiyim, the coofibot* »ro •omewhat difierent. Proximal 
H^ture of both T utiU elo«e to the ne, bj And • method, la nfnaDj 
fro from danger btrt the Hontenan opcraboo, or proximal ligature 
at a distance from the aac, ahoold it cooctcd in curing the aneuryam, 
|daoea a double block upon the areolabon, one at the nte of bgature 
one at the dotted aneuryam consequently the We of the part 
bdow the tae dependa upon the dOatation of trro distmct aets of 
ooHateral vtaaela. 

The aymptomi and treatment in gmctal are so cmilar to thoM 
of embolic and thrombotio gangrene that repebbon la unneceaaary 
One detail of treatment, however — the nte of amputation — teqmrea 
diacunlotL It is not alwaya nccenaiy to amputate at the level of 
the ligature 11 the artery alone te oododed, aa an efddent coUatenl 
oroulation will nounah the bacuea lor a consideiable diitance bdow 
Thia la eapeoally noticeable when the tuperfidal femoral artery la 
bed, foe the profunda win eaaQy nae to the oceaaion and mpidy the 
Biab aa fax aa the knee. Hence a knowledge cp{ the amatomy of 
the artetiei, tod the exeroae of a Bttle pabenee in wadtieg for a 
cdlateral druolabon to derdop will often pexxolt of an amputatioa 
conadezahly lower than the teat of ohatrucboiL 

6 Gas^rene dae to injury of Thla form u 

somebmea apoken of aa tadotel trawMolie gat^rtne heeause the tiaauea 
which die are generally at a distance from the ant of the injury 
BaHvay aeddenta, cart vbed croahea, huDei wounda, fnotuio, 
etc^ cause injunee to the Teeeda of varying aermity In the firat 
place, a alight coutustou may caoae a nmple plaabo endertcriba or 
endopbleUUi whicb will be followed by thromboca aecoodly an 
injury of greater aeroity may lead to rupture of the Inbma alone 
when thrombosa and cem^dete occlomon of tbe vend wiH ensue 
thirdly the vtaael may be ruptured or complttely divided and the 
effused blood, by coDeebng in the tlnuca, ao com p rt as c a the neighbour 
ing reaaeU aa to comi^ete tbe ohabroctum fourthly a displaced frag> 
roent of a fractured bone may lacerate a Tend, or ao comprem it 
aa to stop the circulation in it and fifthly the noleoce may be ao 
aer er e that every atroeture m the limb at the rite of its appbcalioo u 
immedlttdy destroyed- (See Direct Trauraabo Gangrene p, 23i ) 
Symptom*. — Die form of gangrene that develops depends entirely 
upon the nature of the injury the vrasd or veasela that are damaged 
and the prcaence or absence of a^itio Infection. If the main arterr 
alone b damaged pubabon In the veaad ceases abruptly at tbe nte 
of Injury and the Emb bdow becomes pallid edd utseesitlTe and 
functtonlesa. IVilhin taentr fonr to forty-eight hours, prorlded that 
extravaaaUon of blood ab^t or absent, the coHatcral crtculabon 
develops, ar>d eotnplcte recovery ensnes oe dry gangrene commence 



gangrene 

Jt the penphery li the Tem alow « miured, the limb Mow 
beoomw dark, congtatted, aod cedematooi, and typical tdgia of uepbc 
mowt gaDgnme may appear Should rapfcore of the artery or the 
▼em, or both, occur the blood eacapea mto the tunes m nch 
quantity that the abn appear* etretchod to bawtmg ptamt ceasa 
tion of pnlaabcm below the injury u followed by coMiderable 
awalhng of the hmb owing to the preaenre on the veina, while the 
which IS pale and bloodlen at the periphery beoomes tent er 
end dnaiy red towardi the site of mjnry hlebe filled with clear 
•cmm rapdly form, the epidermis is easHy rubbed ofl, expoemg 
the derma, from which a copioua ezndate of bloody leruin eacapet. 
Knmbneae and tingling, or mteoae pfl»n doe to presnre, are felt ahmg 
the comae of the nerree. At this atage, if active mgioal measores 
are delayed, moirt gangrene, nearly alwayi septic m ohaiacter com- 
mences and laf^dly spreads np the limb w^e the patient sufien 
with aovere constitutional symptoms due to abeorption of the prO' 
docta of putrefaction- lAstly in thoee cases in which all the bmuet 
ore deatioyed at the site of injury aa happens when the whed of 
a heavy cart pases acroas the thi^ the limb below deptired of Hs 
Ttsouli^ and nerrous supply natncully dies and as it wu full of 
llaiii at the time of the Injiny the gangrene is pnmaHIy molft The 
pari la peinleM, inert, and funobonleea, eauses no eonsbtubo&al symp* 
toma, and, If H could be kept free from putrefactive orgarunns, 
fltrid would evaporate, and it would slowly dry np and mumroify 
But If bacterial infection oeour potrefacticm, wito its attendant dam 
of local and constitutional symptoms, will set in. 

Tmatment. — Immediately the case is seen, the most dabonte 
precaotioos must be taken to render the part aseptio by the mean* 
described (p. 237) The bmb should be examined to detenrin® 
the pieaeDOe or ebeenoe of orcolatloa and, if po«*ib!e, the natore 
and extent of the injury If the timues are so ioverdy injured that 
recovery of the part below is obriooaly impoeaflJe, amputaffoo mnft 
be performed aa aoon as the patient haa recovered from ahoek btrt 
whenJOTcr the proaenoe of undamaged tisane* between the threatened 
area and the injured part leads to the hope that gangrene may not 
entue, it is advisable to wait for aereral hours In the eapeclatron 
that an efflaent collatcra] etrcnlabon wiD develop The delay Is also 
advantageoua by allowing the patient to re co ver from coUsjae which 
might prove fatal if the ahocL of an immediate amputation were 
tnperadded If within twenty four houra there are no ngns of re* 
oovery in the part, or if gangrene has already commenced an ampa* 
tation should bo p^onned above the site of the Injury Ift however 
a coDateral circulation has dovdoped, the greater part of the Emo 
may recover and only the distal portion become pangrenoo*. Hen, 
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li M«psii b« toAinUined, ATid ormixiiAtion awuted, the nectotu) tiMne* 
irin become dry md in*7 ather bo Allowed to drop o5 or u U twiaI 
in Til’Ll orctimrtAncefl, bo remored br unjJutAtioii, but *t a mncb 
low« le^ tbAO. wAA onguaHy uibapatatL Should any »omc« ol 
compctAaion embAma the (aroalatioo At the time of ujory or doiiog 
the period of weitutg, an im^on eboold be tnade, doH temored, 
bcnooTTbAge arrfted, doplaced ftAgments of boco lepUoed or fixed, 
and tbe condition ol the mam veeacla determined. If either the toaln 
artery or vetn, or both, are found to be leveidy injured, contuiTDty 
•hould be reatored by meani of Tnffler a tnbea. In thla vay 
oe dnc on of the reiAali by thromboaia wiQ be ddayed for aboat twenty 
foor bods, by which tune the eollatenla will haee dilated anffiaently 
to pie a ei Te the Titality of the whole or a greater part of the hmb. 
The tnbea are remore d at a later date afta bgatoring the vtaeeU 
abora and. below the Woo- But when injury to the reaaela ti com~ 
pGcated by laceratian of nnudea and dirmon of important nerrca, 
the immedate danger of aeptio moiat gangrene ia ao great, and tbe 
nmb wooJd be so naeleei in the rate erent of itJ rtcOTciy that it 
ihoold be arapotated aa aoon aa the patient a eondilk>n pemitf 

Another matter that for careful cosnderatjon in deciding 
on the prop er beatment U the age and eosatrtntioDal condition of 
the patient Old people a^dotn bear injnnea we£, and are often leaa 
able to undergo the (rtnio of prolonged conralncenee than the ahock 
of an immedlata tmputatloti while the Titahty of thnr tlaraea u 
froqnently ao lowered by cardiac dbeaae, srleriD^eroaia, or chronic 
nej^tia, that ^ngrene it pnclkally iceritable after a aevere infary 
ItnmecUate ampotation u therefore called for more often than in the 
cate o( younger healthy adolU. 

0. Oan^mne dao to proasare^Qangrene of the extremiUei 
mey be due to pma nre on the TcaKeU from a tumooT a fractuied or 
dblooated booe, a rapidly enlarglog aneoiyam orpToiotigedcon»tr>ction 
with a toomlqQet or a tight bandage. It may be dry but a tmally 
moift, for the ram, being thm walled, are more readily compreeaed 
than their companion artenea, X caae of dry gangrene from con 
■tricticio U ffloitrated In Fig. 10 Tbe aymptomi arc eharadcnitlc 
awelling, congealKm, and cedema, accompanied by iatente pam from 
preaanre on the nerrea, are qakhly foDowtd by tha claancal tign* of 
mout gangrene. IVhen neenwa i« threatened treatment muit be 
directed toward* the remoral of the eaa*e If complete gangrene 
baa already oeenrred. Immediate amputation U called for but if it b 
only Ucnted in extent and aaeptlc, eonaerraUTo meorarc* are jtutill 
able, and a Hue of demarcation may be awaited. The treatment 
of gangrene following aneuryim la conddered eUewtere 

Another and apccul form of p i c a* ar e gangrene U the ao-called 
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bed-BOre, A bed-sore miy bo dofinod u a gmgrencrai nicer dne to 
noenma of tie akin and mbjaoont taanea from oontinoed preanre, 
nsnaDy but not alwayi, aaoated by dirt and moirture. Bod-sorw 
develop (1) as tbo reiult of lowered tuine vitabty in tbe aged and 
'wbo are obliged to be in one position for a prolonged period, 
or m adults the subjects of arbAnrtang such as pywma, 

typhoid fever etc. or (S) as the result of trophic disturbances a 
patients of any ago suffering from injunes or diseases of the nerrcnii 
system which mterfere with the integnt^ of the oerthro-spinfll centres 
or the penpboral nerves. They commonly occur (m the sacnun, 
bnttoofcs, and heels, for these are the places usually subjected to 



Fig 10 — Dry gangrene of the finger In a boy of is, following 
prolonged constrlctloa by a tight bandage. o«t.) 


pressure, and, in the absence of trophic distorbanoes, are canstd ly 
a process of anrcmio necrosu preceded by capillary thrombosii but 
duo to any nervoni offeobon, thongb usually appeenng in theee rc g*om » 
they may develop in situations far remov^ from any source of 
sure, because vaso-motor and sensory duUirbaoces so modify tbe no 
tlon of the tissues that they are unable to resist baotenal mvasloo 
Symptoms — In the eady stages tbe slon feels thicker than nom 
and l«s pUant its colour changes to a dosky rod, whkb d^ not 
disappear when prewore a applied and very soon the 
separates, exposing a raw surface If prompt measures are now 
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to relrtTB the prewire, rwovery u pomble but if the can« h allowed 
to continoe, or li uzme and teoee eontamioate the abnaioti, the tkni 
becocLM gugruwci, and on aeparattoo of the alongh a de*n-ont tdeei 
with Tcry litt le aotroanding mflammatjoii is revealed Every degree 
of aeveiity U loet with from a fmaO abraium to complete destrooboa 
of sH the OTerlyrng the booe. In rare casei, infecbre canes of 

the — led to death from meningrtis. 

Treatment. — It u crutomary to attahnte bed-sores to bad nor*- 
mg but though the impeachinent may be justified In certain casta, m 
othflES it IS practicalty impoe^o to pravent Ihsn formation, espeonlly 
when the pahent is bedridden, and when paralyra with incoDtinence 
k present. PrcventiTe treatment eoimsts in varying the preasure by 
fre^dtly altering the poctkin ol the patient, and distributing it by 
placing bin on a firm, smooth mattreas, a water-bed, or a nng piDow 
The draw-fbeet mast be kept free fttnn crtasca and changed whuever 
it becomes damp or soiled, and vaoona devioea most be employed to 
catch the miiM wboi tba pattent b mcoatment. The lUn most be 
tbotonghly washed with Map and warm water two or three bmea 
dally carefnlly dood, sponged with methylated spirit or eaa-de- 
Oologna, and powdered with a mixtnre of tioo omde and stareh. 
^en a bed-«ote has ociee formed, the sepentum of the aloagh sboold 
be asswted and the nicer dremed with a stannlamg lotion, sneh as 
snlphate of ifnc 2 gr to the orntce ontO healthy grannlatioas 
appear when fiavme lO castor-dl 1 1 000, will be foond beneficisL 
It the patient s general condition penmta ol healing, tho raw sarlace 
may be cu r er e d ^th skin^grafts bnt if the eondiUoss are not favonr 
able mUd antiaeptle or sterile dry dreeamgs most be employed in the 
hope ol preventing the enlargement ol the sore. 

7 Gangrene da* to dlaosuo and deganeratlon of 
the vftssela (aenlle gangrene). — Certain discosea and degener* 
stive ehangea of arteries leading to narrowing of their lumen and 
interference with their elasticity though occaaanaHy oeenmng In the 
ytwng. ere chiefly mH with in later life. Hence the form of gangrene 
aasCNdated with them b known as senile gangrene. Of these the 
most important are atheroma and awnnUi- eakificatlon. Their de- 
vdopment ts dne to the combined effect of a raised blood pr e ssu re 
the result of continned musenlar eiettlon, and the cirmlation of 
the toiic prodocts ol BJph^h^ gout theamatisTn, Bright s disease 
alcoholism, diabetes, of ehrooic lead poaoning When the ehangea In 
the vwb are doe to syphilis, they are chararteriied bv such marked 
hypcrplam of the tanjca latima that the lumen of the small ve^el< 
may be completely obliterated. When they are arteno-iclerotlc In 
character the Initial change b a smaH-ccIlfd proUeration onginatlnp In 
the deep Uyeri of the Intima or according to some aotlontiea, m the 
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media. In tlm new Bubendothdial twroe, wbct may become defi 
mtcly flbroua, fatty degeneration occnis and is iooEier or Utei 
followed by tbe formation of oalcareons plaquee, which, beeidea coo- 
verUng the ve«el into a rigid tube enable to contract or expand 
frequently project into and obatmct its Imnem Calcarco^ iegenentiicn 
may occur as a primary aflecbon of the middle coat of ttiwTI artcDOfl. 
Owing to the mrcnlar arrangcmait of the mnacles m which the hme 
Balts are depoaited it u known aa owmdar ealc^eatum 

The briefoat of reference* to the abora pathoJogloal oo»lltkoi TriD ierre 
to emphaaixe tbe Importanoe 0^ arterial diaeaae aa a predkpoafof oaoae cl 
•con© gangrene. Xho amall Teiaela, bdng ocnTertcd into tortoooi, rigid, 
narrow tabe% are rniahVi to contract or dili^ In rtapooio to the oecda ol the 
ttanwa, wboao natritton cdtaeqaccUy foUen. In additioo, tbiir niirowneai 
and tOTtnodty by aknring tbe dnndatkm, faTOon thromboaii, while tbe jro- 
lecUm erf caloaieooa plaqoea, or tbeir eaoape into tbe blood-atieani, dcin 
mines it. Tbrombocia, onoe omnmenoed, ia enoooivged by tbe ioct|;hiieH of 
the Inttma, and may exteztd in an upward direotkai. prognsdrely csttinr 
oS the ropply of blood to diatai parts. As a oooseqnenoQ of these altma 
ooodltiooa, gangrene may follow the most trirlal ledoo — a pin prick, a mlnnte 
abraafoo, a ora^ between the toes, a septlo ocen, amatenr chiropody pitawue 
from tight boots, or sodden ohangea of tem p eia Uij a. Tbe tnflimmatoiy 
reskotkm. thot^ of no dgnlfloanoo tn health, bdng gicater than tbe 
Titaliaed ttaaoes and namiw ri gid Tesscla can copo irit^ kadi to pmtenged 
stasia and neerosls. 


S/mptomS. — Smflo gangrene «wma more o^ten In men than iaaosco, 
in tbe proportion of about 20 to 1 Is osoally Umitad to tbe toes and foot. 
rarely begins before 40 years of age. Its appearance is o^ton preceded by 
eertatn symptoma eMatiaDy doe to arterial dieeaae and Ita naturai seqaei, s 
ddcotlre dmiUtkm. Briedy they ocnalat of ntnnboess tod ti ngi i n g, 
■iitent cold nnrelieTed br tbe appffeatloa of warmth, shooting pains, BiQ*mar 
rigidity and paresis aettltig in while walking and psasing off with rest, sod a 
dimlnation of taotDe aenaatkin which leads the patient to fed aa If be 
treading on eottoo-wooL Bxamlnatkm wID rereal a cold, a nwm lc foot with 
impaired sniaaticin that does not oo u espoad to any partknlsr 
and rigid tortooc* arteries in vfaiob there h little or do jralmtl*. Twsa 
premonitory and symptams are o< tbe utmost importance for by a due 
appreciation oitbrir ilgiil&anoe it Is aometlmre possible to “ 

attack of gangrene. When aome slight mechanical TkJenco it appikd w * 
toe In tbt» CQoditkm, tbe at tbe site of jjkvuiu or injury timia frwn aWt* 
to a doaky red, which doe# not disappear on fTTWore In time this becomes 
brown, and flnjll y ahrlreUed. blaek, and horny In some cares a bOrier 
falning biood-itaioed serum first fonDS. and, when tbe artWe 
dusky papfUm are eipoacd which tend <0 ahrirri and dry op. farmiog • 
blaek patch. This pateb may senaiate leaving an nicer that partly be^ 
cady to break down again and again- Tlrowgb any of tbo toe* rasy t* an 
the changes otusQy begin in the great toe either 00 tbo dersom or cf^ o 

tbe nafl. Once tbo gangmwoa process ha* atartod, it progrrSM 

and ft may bo months Wore a too ol detnaresUoa fonna if wflkirtt 
were aDowed to elapse this wxwkl deepen and tbo too wooil drop M I 

unfortunately the proeere more often apresd* either to adjacent toe* 

Ih. domun lb, /oot or UiM Un. I* 

onh- to auffer tbe same fate aa lU predecessor Aa tbo more raretiisr u 
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^ get ahoot qattc irtll wusttgii iritli ti»e thorter ibniMv Tberefow tb* 
btd uvrhftfr ne/* for lix treoiaMiU of »niU ixutmM « txrir tamnlttir* 
ahem tftt fau*. ' ^ 

CctHfitvatiTe metiicd* of treatmeoi bvipleot or aetocl **>1^ gaaptw 
*rt fotir fa oumixtr In Mktorloal •eqoevM tbey ere i — 

(I) -Irferio-reaouj ataittmon *, — Ibr opetatkai MnkU to nitifaig »n 
»ti**UHnc*U between the leanonl artery and femoral reto to Hcrntn'i 
canal, and alxoa at ajmtijig the prognai of ti» pLOfreoe by eooreyiaj 
arterial blood to the tiaaoea of the leg threo^ the hewthy ntei, la order 
that the nutritlan of the Ifmb may be tofflcfentfr good to aSow oI natunJ 
separation of the dead part, or peradi an ampatatloc at a T«y ihort dktaoes 
abore It. macy caar* have been repotted fa iritkh a mraaor* of 

•otmm haa been obtafaed, the writer dora not cooaiisr that the rranlt* 
Joitlly the ridoL 

(i) Sympaihetiemy (Lexlche^ — ^Tba feonwal artery ii expeaed, (KJatecC 
and dennded of lU tnnica adventltto (oontafatag tile ayrapsthetfc nerrr*) 
Sot a dfatance of 4 to. The Immediate effect of tha opentton is to taase 
aori) oostractioQ of the denuded porrioG <ri the reasri that the poise becoews 
almoat Imperceptlbie and the tem pe r a tor e of the Hah falls j*--4 & tTltbto 
a few bourn ih« blood jweanm a^ temperatofe rise and the >mh^ dSsto. 
7hW Taao-dilatatloa htgfaa to go the fifth day And dlmppean to 

alKnt three weeks. The opentlon haa been aamtriol to fFtayi>anda diacase 
and fa rAvriag pafa/al pregangreoooa oitea [He faJriaJ ▼w>«iwtrictfao 
and ocsnparatfrrV transfant vaao-dflatatJon thcfriore jeader thh method 
rumdtahto for eatab&sbed gangreoe. i« faet. Lericbe only eisins nocea* to 
ea iq of threatened gangteoe. 

(S) Working on theae tinea, Sampaoc Haad>y has treated serml emf 
ol ae^ yasgrae of the foot by fafectfag abaohrte aleofaol (4 oHoss) h^ 
the tnidoa adreatftto of the femoral artery (to Honter i canal) at Unt rqn 
disfant points aronad Its dmnalereooou Thh was Wlowtd by tomjedJat*' 
dUatatlcm o( the vefseja. <iramatSe aobaldmee of the mofiAjg co tie fact, 
ami permanent faciLtixatkrQ of the gangrene to the toea. In Ws prtfiifiu»iy 
eommonfasdoa, Handley point# eeri that periarterial afcohol fateetk** 
beiikles being an raster opertttoo than aympatheotomy has no fadtial 
strictor effect, and that the Ta#o-dIlatatiQo porirte lor many wrei^ tbm 
rejerenatieg the moribcad thsmea and eaiaMtog them to fc«n a perasao"'* 
line of dmaieathm at their jonctioD with the dead. 

(4) Keoaotly at St Tbomaaa Ho^teh •artrai rt»sr# of secllo 
of the toe# and foot hare been treated by Ogafare of the 
Scarpa • triangte, with reaoft# roy clmlkr te thoao rmeded by Dsnmey 
The explansdm of the Imicomnent that follows Ilea to the 
narrow arteriea and large patent retn* the Emb to beteg dmfaed of it* Ww 
so qnJcldy and so ihoro^Wy that oxtettstea of gar^yriie to yff UAgw- 
The Qgatxtrtog of the refa p r wl ow coogestloa, and so the djfaf »<*■ 

The bencSclml effects of thav two wnwermUTti roetbeds, (S) 
otTtoos. Esther the gangnmoos toe# raay tw aftowed to AfP^te em 
off or owing to the Ireprorrmrct fa the cireoUttoc, a socerisiul ampctA 
ahoTO the ankle can be perfonned- , 

Oan|fr«nQ due to axterftia obUteran*. Kuoetfaj^ 
oaBed " prowenDe gangrene,** to a foma of dry gangrene o^mog 
p«*ooi between the •««* of £0 and 60 It u eateotiaUy dt» 
clomgM wU* otxamtna a ti» rauJi rssmlM mJ jwlvnJIr •P"*'’ 
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nre example of UUtml dry cancreTM aflectlBC ^ cxtramtin. 
a yonrg; Wot lodxaa oatire. Tbe omet wat fudden, aod wai accom 
panl^ by numbticM, tincUnc and pain. In the atweoce of anj hiitory 
Of endeoce of endaiteritu, ayphllta, or et e o tim i. the detrrmliuni: came 
nnat be ascribed to Raimud ■ drtease. tirmoeloblnuria was probablj 
present during tiw ftrat two days. (C o r i fdir ) 
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irpwirifl, landing to obliter*tKm of th* »nd tliyWnmg of tin 

ra fam t of tba Y ffin i. Tlio prooMt {• ono of hjpoiplutlo *n(^«Ttwnfji 
folloTod by thrombotis, and tboo^ mow fr^antlj attactmg tba 
artanei of the ki»«r extiwmty it may affect tbcw of tbe upper Umb 
iloDo, or aike ttmultaneoualy in both. Aocording to Weisa, the 
gangrene li nlbinately doe to thromboea mdoced by the eolerobc 
changea m the TfuJe, while Wnlff teg&rde abnormal Taso-tnotor oon 
itnotjon, analogous to Raynaod s diaeaae, as the detotmimng factor 
bases ha hypotheeu ou tbe fact that the nanowmg of the Teasels 
m mauy eases has been due, not to tUehemng of tbs intuna, bat to 
hypertrophy of the muacnlar coat. Though occasionally a seqael 
of lyphllts, this form of endarteritis has also been aecnbed to tbe 
action of oold, the abuse of aloohd and tobacco mineral and oiganio 
poaona, and diabetea. 

The symptomi axe often obaraotensbo. Ou taking exercise 
the pattent cnfferi from numbncM, tmglmg, itchmg, eyanoso, and 
of the legi which pass off agam with rust oousequentiy 
the terms utfermUtent Ump and tnUnmtUKt cfowdiarttoa hare been 
applied to this oondrboiL The femoral bnaohal, or ntbelaTiaa 
oan be felt as hard eoida. and liUle or no pulsation can be 
*i«teeted m the peripheral Teasels. In due oourse gangrene sets 
in. utTohing a ffnger a toe, a portion or the whole cd an extremity 

Treatment in the eaiiy atagea most be direotod to tbe mam 
tBoance of warmth, tbe rdUel of pam, and the remoral of any poasible 
Cause of initatiou. Antnryphnitio remedies may bo tried for a tune, 
though they do not appear to hare had any benefimsl effect in reported 
A gangranoui digit may be allowl to drop off, but when a 
foot or a band is nnpbsatod, ampntatioQ abore the knee or the elbow is 
“’■‘Dy aeceesaiy 

8, Qongreiie due to speuem of the arteriolea, — 
Uodei this two forms of gangrene ooD for d«ription viz. 

S'^grene das to Eayuand s disease, end gangrene due to ergot. Qan 
caused by spasm of arteooleo foDowtng cold wiD be discussed 
bt® (p, 255) 

Pajigpeiiw doe to Reynswid® dlseane, sometimes incor 
*wtly termed ” ■ymmetacal gangrene, is a variety of superficisl 
following spasm of tbe arterioles of nerrous ongtn. Though 
bOatoiBl, it mav be uniUtaral, and even limrted to the da- 
of a iingia nerve, but it b addom aymmetncal as its oft 

**^»yitoiym nnpEea. In a rare case of Choyce s. all four extremity 
allected (Plate 87 ) In some mstances it a bghly probable that the 

iptsm b an mdspendant disease of the nature of an angfo- 

butmthemajontyofcaiesltismerelyasvndrome wted 

^ »««Qe nervous affection, such aa hyiteria, tabes epOepsy fyrinpo- 



GANGRENE 


352 

myelm, md certain form* of nenritb. Wten oconmn^ u a Jaik^• 
logical cntitj- tb© oondition u not a *02011* one, and •eldom kadi 
to more than superficial necroms. It a generallj aeea in Tomea 
between tbe agee of ]8 and 30 u often dereloprf bj cold affecti 
the fingers of one or both hands, and let* commonly the toe*, tbe 
tip* of the eaia, and the nose. The term Rajnand • gangrene " 
shonld only be applied to those cases which are preceded by cer 
tam phenomena known a* local syncope and local a^hyza, and 
which are unaccompanied by obstmotion or diseaae of the 
artenea. 

Symptom* — ^Very often a* the result of ioine mental abock, or 
ondet the streai of mtenae eznotioQ, the fingwr* become pole bloodlm, 
insensitive, and shrunken, owing to oontraotioQ of the arterioles (keel 
tyncopt) In tune the spaam 1* followed by relaxatioi], and the fipt 
becomes warm, hyperwthetio, and, owing to the extremely riogguk 
circulation so deeply congested as to be almost black (ZoesI lUfijfxtal. 
Those attacks occur mere often m the winter a nd, apart from iys- 
tencal manifastatiom, may rtart dating or after a meal, when getting 
up in the mominig, or when the patient is tired. If recovery is in- 
complete between the paroxysm* the doakineas of the fingers eoatinnes 
for some days, the p*in mciosscs, small sanicmB blebs fonn, and at 
first nght it appears a* if ierersl fingea were sbcnt to dia Dlluimtely, 
howerer tha arcolataon grtdnally improTw, the normal eolcmi retana, 
and only a gman txea of skm and foboutaneon* time hecotiws gan- 
grenous and 1* cast off a* a dry hl*ek ilougfa The wboio proem fi 
so slow that weeks or months may elapse before separation is accom 
pUahed. The condition occasionally simulstee eenile gangrene and so 
may give nse to difficulties in diagn wna, but if it be remembered that 
Raynaud s diaeese 1* generally bilateral, is limited to the ikm and mb* 
cutaneoti* ttssaes, affect* several digits, attacks the flngeti more crflre 
than the toes, and 1* unoaaociated with arterial di*e*se, a nuitake Ii 
not likely to occur 

Treatment — ^When gangreno is threatened, local treatment 
consists in soaking the fingers m tepid salt water drying them 
thoroughly and wrapping them up m cotton wool or thick wooHen 
glovea. Necroho patches mu«t be enveloped in dry aseptic 
and allowed to separate natimilly General constitutional treatment 
Bbould be directed against the disesae, and opnim may be givea m 
small dose* for the relief of pam. Case* of Raynaud* daea** 
the band# alone hove been recorded in which the symptoms 
been cunelloTQted by stretehing the median and ulnar . 

this line of treatment u, of course, only suitable when the diKSse 
independent of an organic ledon. (See al*o the conservative tmtmen 
of *«iIU gangrene, p. 2 j 0 ) 
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G&n^rene doe to arfot. — The prolonged ingoetion of 
bre*d made from rro infected with the Olaneept ^wyvrro l(*d* to 
toiuo ooatncdoQ of the penpherel ertenolat degeoerttion of their 
initei coet*, thiomhosa, end dry gengreoe. Ergotum U now very 
rare, end proctieelly limited to Central and Eoatein Enropo. It it 
liable to oeonr m cold wet tmomere (cEmatio condHioaa that favour 
the growth of the fungal) and mainly afiecti the poorer agncoltnral 
Hiw^, who ore often obliged to hve on bread mode of the discooed 
groin that cannot be oold. Middle-aged men appeox to be peculiarly 
toaceptlble to the poieon, and develop gangrene coote often than 
women and children, owing to prematnn orteno-ecleiocU from hard 
work or ehromo alooiKdicm. 

Symptoms, — The early cgn* of ergo turn ore monifeated by da- 
tnrboncea of the central Dervoaa and dige*tiT« aystenif. GidduKae 
buxxmg m the ears, bluued ruioa nnintiieea, bioglmg, and hyper 
ffistheiia or* ocoompanjed by attacks of diorrhcea and Tonutmg 
later ■posm of the mnaooiaz orterKAea can>t« palnfiil burning crwmpo, 
defectiTe dreolataon, and coldoen of the eitremitica. At tha ftoge 
gangrene dae to penphecol thromboats ia very apt to occur It u 
onaOy of the dry typo, often bSateml, genetoily oflecU the toea and 
feet, olthoQgfa the ^gen, noeo, ojod eon may b« attached. The 
p roe an n ao alow that oae or two ywt may ehipaa before the dead 
port seperttei, whde the atnoont toet vonee from a digit to the greater 
portion of on extremity 

Treatment —The premocutoTyeyiDptoma, if recegmxed may here* 
bered and the gangrene preventod bycnttmg ofl the itapplyof infected 
bread, by odmmutenng brge qaantitiea of coffee, by applying 
warmth and fnctioo to tbe affected extremiboa. ^^'ben gangrene 
actually ocenn, expectant treatment ebonld be adopted, vnrgical iDtcr> 
fettnee being defer^ until a definite line of demoreation ^ fonaed. 


I! OWOHENE DUE TO DFFECTDE Ih'fERNVTION 

Dlaorden of the nerrwi eyetem prediapoee to, or actually eauv 
gangrene, without any coex^ng roacolai diacooe oa u cWrly 
deraonatrated by IUynao<re gangrene onawthetlo leproey aod the 
ocenxTroce of aJonghing on the poralTwed tide In coww of hemliJega, 
even tboagh the pati nt boa been told upon the onaffected nde and 
every precaution hoa been token to prevent jeeware and microbic 
infection. But undonbtedly In the majority of case* defective 
Innemtioa only acta aa a predi ponng caoae of gangrene by modi 
fviag the nutrition of the part and iaterfenDg with the defeo'iva 
pfopettie* of the tianet afoinrt. bacterial infection, thmbv aHowmg 
prmure or thermal aod cbenucol agenta, to act oa the cxating cait«e 
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myBhA, and oertam fonna of nwmfta. Wien oocumng u t patlw 
Ic^Ktl entity tiie condition a not a tnooa on*, and t*ldaa le*di 
to more than enpetflcial neorofis. It ts genermlly tetn m irtnnen 
bet^re* the ages of 18 and 30 a often doreloped by caild, 
the fingers of one or both hands, and len commonly the totf, tbs 
bps of the ears, and the noee. Tie term Raynaud ■ gangrene ** 
should only bo apphed to thoee cases which are preceded by cei 
tain phenomena known as local syncope *nd I iv^l ajphyua, 
which are nnaccoinpaiued by obstmobcm or of the 

artenea. 

Symptoms. — ^Very often, as the result of aome mental shock, or 
under the streoi of mteoae emobim, the fingers become pale, Uoodbws 
inaensibTe and shrunken, owing to oontzaobon of the artazaoles (loeaJ 
ryncope) In tune the spasm la followed by rekxaboD, and the digit 
booomes warm, hypcrmsthebo, and, owmg to the extremely ihig|ui 
circulation, so deeply congested aa to be almost black (locaj flipAyxw). 
These sttaoki occur more often in the winter, and, apart from hys* 
tencal mamfestatiooa, may start danng or after a meal, when gettuig 
up in the morning, or when the patient u toed If reoorery i* m* 
complete between the paroxysms ^e duakineea of the fingers contiiniei 
for some days, the pain inoreasea, small samous blobs focn. sad at 
first sight It appears ca if sereral fingers were about to die. Ultunat^y 

howoTer the cmmlation gredusliyimprores, the normal oolourretona, 

and only a amaTl area of afnn aiod mbcutanecus tisaoe becomes gsa- 
grenous and u cost o2 aa a dry black slough. The whole process u 
so alow that weeks Or months may elapse before separation is aecom- 
pUshed. The condlbon ocoanonany simulates senile gangrene snd lo 
may give nse to di&culdeg in diagnosis, but if it be remembered thst 
Raynaud s disease is genarallT bdateraJ u limited to the skm snd lub- 
cataneooB bssues. affects eevcpaj digits, attacks the fingers more eft« 
than the toes, and is unoseodated with ortaml distose, s mistake ** 
not likely to occur 

Treatment — When gangreDe is threatened, local btetmen 
consists m soaking tho fingeia in tepjd salt wuter 
thoroughly and wropplDg them op In cotton wool or thick wooUen 
gloTCi Necrobo patches most be enveloped m dry aseptle dresuog* 
and allowed to seporate naturally General constitaboDfll treatmen 
should be directed sgalnst the disease, and opium may bo 
■msH dosca for the xehef of pain. Gues of Raynaud s dlseaw afle^ti€ 
the hands alone have been recorded m which tho symptoms ni^ 
been ameborated by strrtchuJg the median and ulnsr ^ 

this Hno of treatment is, of conrae, only suitaUa when the dlw^ 

independent of an oTganro lesion. (See also tho conseivabre treatmen 

of senile gangrene, p^ 250 ) 
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Gan^rena due to ergot. — Tte prolonged ingestion ol 
bteftd m*d« fnnn rye Infectod with the Clavicept purpuna leads to 
toolo eontraetion of the penpheral artenolM degeoenbon of their 
IntrtT ooaU, thrombomi, and dry gangrene. Ergotom u now rery 
rare, and pnoUo&Ily hmlted to Central and Eastern Europe. It ts 
liable to occur in cold wet eommera (chmatiB coodibons that farour 
the growth of the fuogua) and mainly aSects the poorer agncoltmal 
vho are often ofaUged to hre on bread made of the diseased 
glean that cannot be eold. Middle-aged men appear to be peculiarly 
fusceptibifl to the poison, and dorelop gangrene more often than 
women and children, owing to premature artedo-coleioaU from bard 
work or chrome aloohofism. 

Symptomt. — The early signs of ergobsm are manifested by dis- 
ttirbancea of the central aerTons and digiatiTe systems. Giddiness, 
busing m the eaii, blocrad tuioo, numbness, mui hyper 

•stheiia an accompanied by attaola of dAirbcea and Tonut^ 
later spasm of the moseular artenolea causes pamfol burning omnpa, 
defeotire oireulatum, and ooldaets of the extienutiea. At this stage 
gangrene due to peripheral thromboais ts rery apt to oocox. It is 
usoaDy of the dry type, often tdlateral, ganemliy aSeota the toea and 
feet, although ^gen noee, and ean may be attacked. Tha 
procea is so slow that one or two yean may elapae before the dead 
part aeparates, while the amount lost Tmcea from a digit to the gnatcr 
portiooi of an extremity 

Treatment —The preniomtDrysymptotDS,ilreoognii«d, may bere- 
bered and the gangrene prerented by cutting ofi the supply of iufeoted 
bread, by admnustanng large qoanbtua of coSee, a^ by applying 
warmth and fnotioci to the affected extremitiea. Wbea gangreDC 
actually occurs, expectant treatmeot ahould be adopted, surgical mtar 
fertsiee bong deferred untQ a definite Una of demaroabon has formed. 

IL QANORKNE DUB TO DEFECTIVK INffERVATION 

DUorden of the nerrous system predispose to or actually ciase, 
gangrene, without any ooexistuig Tasoular dieeese, u ts dearly 
demoDstratod by Raynaud s gingren*, asMthebe leproay and the 
oceurraioe of dou^ung on the paralysed side in cases of hemiplegia, 
eren though the patient has been laid upon the unaffected side and 
every pteesubon has been taken to p r erre nt pi es sm e and microbio 
Inlecticm. But undoubtedly in the majority of eases, defeebve 
Innervation only acts as a predtfpQsing cause of gangretM by 
fylng the nutnbon of the part, and mterfeiing with the defensiTs 
properties of the bssuea against bacUnal Infectkn, thereby allowing 
pressure, or thermal and ohennea] agtnti, to act as the exdting eauss 
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Well known example* of thoa tjpo aw the bed-«or«a and apEut-aom 
that form on paralysed parU as the rwolt of contained pretme 
the perforating ulcer of the foot that develop (again as the result 
of pressure) in tabes donahs, and the painleas wbUows and extetwve 
bums that occur xn ayringo-myelia Eioept Raynaud s disease and 
aneethebo lepro^ the form of gangrene that r e r un la these cases 

always moist, generally septio and spreads rapidly if exteakB 
ODoe begins 

Treatment — A paralyaed lunb should alwap be kept w arm 
and aH sources of pressure aTmded or remorei Should eloughiBg 
occur it must be treated like a bed-aoie (p, HT) If fpwswfing moat 
gangrene aSeots an extremity an amputation well above its limi t 
is clearly indicatei 


m GANGRENE DUE TO INJURY (DIRBOr TRAUilATJO 
GANGRENE) 

The term “direct traomafcio gangrene “ is employed to desole 
death of the tusues from a severe ajmy when the neoxotie process 
takes place at the pomt of application of the vKdenoe. For mitante, 
the passage of a cart-wheel over tba fingers ocr toe* wiD so laemts 
the Tessels and ensh the tatsues that then vitality is deslropd at 
onoe, Injune* of this bed if applied at a higher level. wiQ not oe^ 
cause dir^ gangrene but, by damaging the vessel* and nertt* lead 
mg to the lower part of the lunb may also lead to mdirtct gangreiie 
of distal part*, as has been described m the section devoted to 
gangrene following injnnea of vesela. 

Symptoms — Dnect traumatao gangrene u alwap pnio*f3y 
moist, b^use the rajured tiswiea are loaded with fluid at the 
of death but the looal appearance and oonatitotional s^ptotos wiD 
depend upon the poasihflity of aecuring asepau Immediately aft er 
mjuiy If all efiort* m thta direotaon fail the typical signs of sepw 
moist gangrene will develop and epreod with rapidity while the 
supers from severe constitutional ^mptoms due to absorption ol the 
prodacts of putrefaction. But if the ease is seen early and effldffll 
measures are taken to ensure esepai, local signs and coastltutianw 
symptoms of septic moat gangrene do not appear The dead part 
erthet eeparatee os wosss by a proccea of aseptio moat gingrcoe M 
It becomes mfiltrated with conneotrve-taasue celli, which, together 
with the leucocytes in the effnaed blood gradually remove the 
matenal and form fresh tissue. This latter process a , 

that known os healing by blood-dot Whilo this u takrag plac*. 
a small portion of the dead tasue may separate m the Awra « * ^ 
•bugh, the ame of inflammatory reaction » very shght •lid cowti- 
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tationil sjmptoio* are ootupiouoai bj tbor tbeence. IasUj If st tbe 
tamw of Injaij' the Ucented tufUM an) iiifeot«d with doft and dirt m 
whleh Tutoci gu-fomung baeilU an prcaent, ooe of the most tenons 
forms of gangrene — vix. gas gangrene — will appear and spread with 
featfol raptditj Owing to the method of its prodcction, this latter 
varietj is aometimes caEed aente spreading tiaiiinatie gangrene. 

Treatment — From the foregoing it will be readily understood 
that the keynote to tnceeas u the promotioa of asepsis. Of uuuite, 
when a foot or a tr^nd is ontihed to pulp or when a commumted fiae 
tore makes it exceedingly unllkelj that the limb will be of any use, 
the only poaiihle pnM^ura ts an iromedate amputation through 
Ixnng thwiM but, wben the part Is not quite ao aereiely injured, it 
may be povible to tare it by adoptii^ ooosei v atiTe measures. For 
this purpose a general anaatbatse ts adrmble, m order that the extent 
of the injuries may be aacertamed and the wound thoroughly d canted. 
After hemorrhage hu been arrested and fordgu bodies, loose pieces 
of tiasne, bone, etc. hare been remored, the edgea of the lacerated 
■tm and in jur e d tiaiaet ihould be amis ed cw hfoe. The wound is then 
treated by the Oatrel Dakin method until aB danger of gangrene has 
pasted. 

In the erent of limited gangrene setting in oon sei T sli Te treat 
ment n only perminUe when it is judged that a useful Innb will 
be obtained a^ the aepantaou of the dead parL If tha appears 
impoasiUe from the nature of the inpny or if the patient a old and 
debihtated, or if the gangrene, though Hnuted, b accompanied by 
septle intaxkation, eady amputatum b called for. 

IV GANGRENE DUE TO PHTBIQAL AND CHEmOAL 
AGENTS 

L Gangrene dne to heat — As bunts and seaMs are 
desoribed in a separate article (p 309) it b sufEkient to pobt out 
here that heat causes gangrene by fndnrmg coagulatioo of the 
albuminoTB elemeots of the tixruea. A tempent^ of 133* F 
coagnlatea myosloogen and fibdnogea, and therefore soljdifiea and 
deatrojs the 

3 Gangrene due to oold.^ — The nltimite itfw-t qq the 
body of a low temperature b detoimmed by the degree of cold, the 
penod of exposure, and the resistance of the tosnes. Djmp cold 
owing to the obstacles h raises to eyaporatkin, produces 

more serious results than dry c«Jd- Short expoem e to intense cold 
or pToIooged exposure to a le« serere degree of cold, may result m 
nothing more serious than a gMIbUm but prolonged exposure to 
Intense eoid, partieulaiiy m those who are waaUy or debilitated 
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erthe® by ag« or alcohol c&Qcea froet bita or m other worde, aih 
greoe The fi»t effect of cold u to cauee contraction ol the blood- 
Tcwelfl and, m conaequenca, elowmg of the cccnktion and bhenm ti 
the ■km. If oxpoenre ta prolonged, the TtBels contract to rich an 
extent that the circiilation ocaMs altogether and the akin becomet 
wbto and inaenaitiTe, If tha condition a allowed to enat for anr 
length of tune, necroea take* place from angHniry ^ if warmth n 
aaddemly appbed to the part, which, though pale, sfaH retaina ita 
vitality vaao-dilatation la eo eiceeaive that ttaau and thrombora 
oocnr and the taenee already enfeebled by defective ciwilatjoti, 
become gangrenoua. Aa might be expected, the parti moat oft«n 
affected are those most exposed- — the fingiiiTu toes, artd nose. 

Symptoms, — The local efieota of cold are manifested in aeveial 
ways A limited exposure to lotenie cold rtmdoTB the ■Vin adematoita, 
swoDcn, and doiky rod. The rednesa dmappears on pressuro and 
retuma very slowly This oondition la known as penwo ot ckUHaxn, 
and the phenomena which acoompany it are dne to the sloggi*^ or 
oxdation. The paPoot a attentaon is attracted by the eenasbon of 
burnmg and intolerable itohing that exposure to heat indooes- The 
toos and dngezs are osuaUy attacked and tho oondiboo tends to 
disappear os the warm weather approaches. Should the cold aet 
for a longer period obvtmate aaoks and fismzres appear at a bftater 
may form and be followed by an acute apreading ul^ which la atooie 
and very alow m healing ‘^en gangrene develops the ildn becotoe* 
livid and marbled, ball* form rapidly and the pe c ro ti e traane aeparatei 
in tho form of dry white or bUok aloughs. 

In aome instances the rcactaonarv inflammation and its attendant 
thrombosii may be eo oxtonxiTe as to lead to tho death of a whole 
limb In these cases the gangrene has a great tendency to become 
dry spreads very slowly and aa m •enfle gangrene may repeatedly 
extend beyond an abc^ive hue of demarcation 

Treatment — A patient affected by cold and threatened with 
frost bite sbonld be removed from the low temperature aa soon aa 
possible and placed in a room with a very amall fire for if he be brought 
immediately mto a warm atmosphere sudden vaao-dilatation and 
tbromboeia will be favoured Tho threatened parts ahould prrer te 
mbbed with snow or other gntly and possibly defiled 
Very gradual thawing is to bo obtained by applying an ons»red 
hand to the part threatened in cold clunates the bore band 
cools and a too rapid thawing ta avoided later H may bo replaced 
by the other band which has hitherto been kept gloved The tem- 
perature of tho room may then bo gradually rai^ to 00® r *t 
which H ahould bo kept until tho vitality of tho part fa asaw 
After the thawing the parts should be dressed with a psralfin-UoO' 
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pr«j»r»tion tfcat u flexible at body temptrahire 
The patient abonld then be wrapped m blankets, p^ to bed, and 
^Ttn lukewarm loup or ooffeo, but no alcohoL U gangrene enper 
Tens, the part toast be kept dry and aeeptlo while a Bne o{ dcmaica 
tion is awaited. A mpeifldal aloog^ or a amaQ partioQ of a digit, 
may be left to aepazate natmaOy but gangrene of a portion of an 
extremity ahoold be treated by ampntaban at a eonrenient dotanca 
abore iti hnuts when a pennanent fine of demarcation appears 
3. Oangmna dua to eaoharotloa. — Strong aada and 
■JV«Tt« cause immediate local nccrasis by them canstM action. Anda 
coagulate the blood and eyioplatm, w^e alkafis cause fiquefaction 
of the timea hence m the former the gangrene u dry and In the 
latter n>otxt. iVhhin reoent years many caaea of gangrene due to 
the looal appfication o£ caiholto oad hare been recorded. In 
nearly erery inxtaitee it followed the employment of a dUnte solotiDn 
(1 100, 1 DO) applied for sereEal hoots as a wet drtKng to a fingec 
or toe. The death of the part ta due to a direct cbonKsl acttoD on 
an the for the epidetian, by first becoming tedmnatooa, loosened, 

and dentalued, aOowi the wate^ aolutkn of the aod to soak into 
and destroy the deeper layer*, its actwn m this respect hemg analo* 
gon to that of ramenl Diffetant obe enm hare prored that 

carboln-aad gangrene may be prodneed m t w en ty fcmr boors by a 
1 per-eent sotoboo, m twelre hirais by a ^per-cent, soletkai, and m 
time or fottr horns by st r u ng tr aoIotioDa. 

Symptoms. — ^FoQownig the epphcatkc of a ccrbolio-aod com- 
press, HaTvilnng and crenstum of tbe almi si« aoeomponied by 
itching and parswthesia gradually i w i^i ng mto amesthena. The loss 
of ecTTMtioo b oomforbng to the patieot, partienlaily if the criipraM 
has been sppbed to a pahifnl finger and mduee* hrm to leare the 
dressing nndbtnrbed. When it u ercntnaBy remored, tbe digit b 
found to be vtifi, oold, inmsitiTe and pele-ydlow or brown. 

TreatmenL — The ebmee lies between amputation and awaiting 
the formation of a line of demaicatwa with natnnl sepajation. Of 
these, the farmer u preferable, as soon as the mfiammatory reaction 
haa subsided. 

V GAiiaREhTl DOE TO IKFECnVE PB00E3SE3 
There are four Taneties of gangrene that fall under the abort 
heading thoee due (1) to onda u^Jlarntmaiicn (2) to pot gangrtKf (3) 
to cumoi ortt, and (4) to yAopedmo. In theae forms the death of the 
basues ij primanly oansed either (a) br the more or leoa mechanical 
effect of an acute inflammatwo excited by the pieee nce of bacterio 
or (6) by tht dlrsct dentahxing action of toxins. 
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Tie difftmcbon hero indicated is a Tory importam ona, both 
from tie pathological and from the olmical standpoint, mannTioh u 
tie part that bacteria play has a reij definite bearing on tlw 
symptoma and toeetment. In that form of gangrene bronght ahont 
by acute inflammation, the immediate oonabtotional ^anptoms are 
not always severe, and the prooesa may often bo limtfj*! by a tnody 
tnciaion which has for its oli^ect the restoration of the circulatioii by 
relieving the preesiire exerted by an excessive emdato bnt in that 
variety in which necroeis u doe to the direct aotioo of bacterial 
death of the tiesnes is so rapid that an mflammatory bamer has httfe 
or no bme to form, oonsequectly the gangrene sptosds with alamung 
rapidity la aooompanjed by the gavast ocAjtrtnbonal ajmptoaiM, and 
nothing short of immediate and wide removal of the afieotrf part will 
suffice to nve the patient e hie. From the foTegomg it will he peedfly 
imderstood that all the forma of gangrene due to mfeobve prooesei 
are of necessity moist. 

1 Gangrene due to aoate Inflammation —Thu foira 
u psxboolaily prone to follow aonte inflammation when h occurs Is 
dense tzasnes, and u typified by bof^ oarbnndee m the sHn, and 
neeroeii of bone. Its mode of prodootson u shniUr in each uutsnoe. 
Bacterial action osnaes snch an ntenee mflammatHo that the oirtmla 
tion throogh the part ceases, either owmg to the ocoamooe of exten* 
live stasis 01 as the resnlt of p teac ni 'e on the Tessele by ezeeflove 
exudatioiL When bone is attacked necroxu takes place with great 
rapidity for its vessels, being contamed in ngid canals, are soon eom* 
preewd by the exodate, and, if the penostsinn u also stepped np by 
the foimatian of pos beneath it, the only remaining sonroe of blood 
supply IS cot off. Thus a largo portion of booe may become entiiely 
deprived of its ciroulation a^ die. CSroomsorihed inflammation m 
the superficial layers of the skm produces a similar result, manifested 
by the ■n^l oore of a bofl or the large slough of a carbuncle. That 
the formation of the alougb Is due eolely to the density of the ti»oee 
In which the inflaTnTnmtmn oommence*, and not to the action of bac- 
terial u Bufflaently proved by the occurrence of ahscesee* 

instead of b^ m the S*ccid slon of the oorotam, or in the thin skin 
of chfldren 

2 . Omm gangrene (aonte spreading tranmatfo gan 
^x^ne). — In avfl practice this is a compsumtively rare disease and 
used to be dcaignated emphysematous gangrene, bat daring the Great 
War when it occurred with eppalliDg frequency in the early ye^ 
before the proper method of treating recent wounds was understood, 
it became known as gas gaegrene. Wist is here described is g« 
gangrene as seen dunng the War though wHh certain modifiwtioni 
it may be applied to the milder varieties met with in dnl life. 
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It mnit b® de*rly dlflctenbatod from thtt gre»t cUu of moirt 
gingrttne in irhicli gu-fonmtioQ i* doe to the pcrtreftctiTe chAngce 
thet piece in tucoee tlroody de«d or djing from eome other 
oonee for in gu gtngrene boetentl infeotioa leodi to git-fatmeti<m 
end pmniLiy gengreae, often witbont preceding Inflinuuetion, while 
hi the other form bectamJ infection i* « eecondery proceM. 

Etiology. — The dieetM u dne to the inocoUtian of Ucented 
tune* (eepediklly majelee) with anecrohio gae-prodocmg imcro- 
orguntmi. On certain elintffal nod bootetiological groonda (lee later) 
the daeaxe U regarded by many aa easenlially one of moaclee bnt 
lahontoty woikeia do not agree with thia hypothealf, for they have 
prodnced the identical daeaae m an aniTnal by aabcntaneom injec- 
tion of anaerobic organnmt. Thongh one or more TirietKa of the 
•pecxfLe orgaidcni are foond m every caae of gaa gangrene, their pre- 
•eoM In the ticriea doei not niweiriTy imply that gangrene wfll 
devdop, for «hmng the War they were often found m woondi, both 
recent and old, and in coOectiona of blood (e.g. hnoothorax) m which 
there wu no ngn of gangrene and only a trace of gaa mfeetion. 

Aa the rpeofio organUmi are Intaatliial in origin, they are alwmyt 
implanted in woxmda which have been oont ami rated with manured 
•oQ, ptece* of dirty clothing or f»eal laatter QiipeaBy thia a ahown 
by the fact that the mortafty from gaa gangrene of wounda of the 
lower limb thoefore nearer the aoQ, waa far greater than of wcamda 
of the nppct h™h and that gai gangrene wu practifially xmlmown 
m deaert and motmtalnoxa re^ona 

Oonititons fsvovnng (Ac oecurmec 0 / yo i y »a c. — (1) Exteucre 
laceration and craihing of the haraea by iheQ and bullet wonnda, 
ctieei aonldanta, eto^ eapedally when compHeated by large extraraaa 
tuna 0 ! blood, and by fracture and commlnntion of boneo. Aa the 
anacrobea cauung gu gangrene are moitly uprophytec, partially 
dentallxed or dead timiw focm the beat medhun for their growth. 

(3) InterfeieDM with the ormlatlan, by diruHti or occloKlQn of 
the main artery to the part, or by the pie a a ni e of a toutmqnet 
or ti^t bandage. This is the etnumoneat canse of ** maMire ” or 
“ group " gangrene in which groups of muaelet m a Tmih become 
gangrtncms and infiltrated with ar^nixna from to end. 
u Tayloc and Wallaee have pointed out, lose of blood iupply of 
leaser degree acooenU for the presence of a gangrenooi mnscle in the 
midit of a healthy group, and for gangrene of part of a maade with a 
double blood snpfiy when only one tcsmI Is injured. 

(3) Betentlon of extravanted blood and cOschargea by a tight 
ping, a hard dried dreumg, or imperfect drainage of a wound. 

(fj Bused nuailea, famgn bodies, portioni of dothing, etc, 

(S) Low blood-pressure from homanhage, odd, and ■>w»i»V 
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(0) Lowered viUlity from constituhoaij diieaift or my othtr 
oauM For eiampl© a man who ha« been preyioudy gnufd ” t» 
more liable to develop gaa gangrene from a ttiTial wormd. 

Bactenology and biochemistry of gas gantrene.— it 
least ten dofierent organisms have been Isolated from out* of gu 
gangrene All of them are tecal in on gin, and the majonfy are 
anaerobio spore-bearen gmng viganras fermentation reeotioiu in 
the preaence of orgaiuo matenaL Herbert Henry hu dirided them 
mto two mam groups aooording to then biochemioal actiTitiei — the 
saooharolytio and the protoolytio. 

The taocAanljftio group contains — 

(1) B wlcfitx (synonTms, B aerofftnu eopgvlatus of Welch md 
NuttaH, B perfnngtms of Veillon and Zuher B jJdtffvwnit 
emphiftmatOM of Fraenkel) 

(2) B tcrtius (synonyms, BaenUut Y of Fleming, B roa Uihitr 
IX or B fwfsfla III of Robertson) 

(S) B faUax of Weinberg 

(i) B am>/cr(ufu« of Wemborg. 

(5) B cedtvuavens of Weinbe^ 

(6) rtbnon of Pasteur {synonym, B tHemalM wtaUgnt 

of Eooh) 

AH these organisms can be diferantisted by then sugar reaction. 
Though some of them are also proteolytic, their actmtiet in this 
direction are slight m campansoao with those of the next group 

The proteolyw group inolndes— 

(1) B tporoffentt of MetohmkolL 

(2) B Auiol^tcvt of Woinberg 

(3) B ynilri^bu# eoli ol Bienatoot 

(4) B codacens eporo^es of Klein. 

(G) B tetam of Kikolaier 

Th«e orpimsmt ore mainly proteolytie and though they til 
ftrmwit deartiose Iwruloee, and maltose, their aaccharolytio power 
is comparativtiy slight. ^ ^ 

Though the infection is usually a mixed one, due to B 
and B tporofftne*, it may be oaused, in the order of frequency sod 
importance^ bv either B weWn Fttnoa tepiijve B airmali^t or 
B fallax alone. 

B wefcAu prodoces the greotest quantity of gas a yeflow ffrfesw, 
and bride red mnicle ( red death ’) 

B cedmatimt appears to be associated with a ipeasHy serere 
form of gangrene, charactemed by acute general Intomcaflon, « 
tetmve ipreading, and solid cedema with bttie gas-formatiou. !«> 
deed muscles are pale pmk m colour 
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B tpOTt^fena giroi rise to tha ohuEeteiutlo fetid odaxa of the 
■woimd and dlmliarge*. The maadca are diffluent and green or blacl- 

Hie onoeroie* ufoaHy remam looafixed to tire tame*, but in tmcma 
immediately before de«Uh they may lie foimd m the blood 
stream. Bare caeea of metaitatie gangIen^ m Tbich gangrene and 
denly appean in another part cd the body mbjected to prcaeuro, 
such a* the buttock, or at the aite of pnnctnr* by a hypodermio or 
^nhn^fm r*n ftn'ty ba aaopnirted loT by bgmtc mfeotion. Aeni^t*, 

such ai noa-Aostolytte eoow, eaferecwn, and j^rey^oaocci may be found 
in combinataon with the anaoobea. One of these, Btrsjiococm^ facait*, 
commonly found in mairared aoila, ia therefore P^tt of the ptnusry 
mfeetaon, but Stnplococcut pyo^caea ia only found in a amall percentage 
of recent wounda, and probably playa no part in the inodenoe of gae 
Smgrene. 

Fodiapa the moat land account of the changes produoed by 
anaerobes m the tissne* is givuD by Herbert Henry (firttuh iltdtcol 
Jovnalj June, 1017 p. 006) wlnm articie la therefore freely used. 
He rtatea in a wound the member* of the oarbohydiate-apbtting 
group of anaerobea are the first to deTuhip. Hie ^yoogen which H 
found in linng heslthy muaefe is rapodty conrerted aft« death into 
<lartiote and a gn«n fraction of isomaltose. Both these wbetaacee 
are Tigotoualy fennented by B tedeku, and H a beeanse of their pro* 
sence that this organttm to readQy estabbshee itself in damsged 
muscle. Thji flatty feementatiem results in the formation of a^ 
and gaa. The latter oooaifta of a n riitur e of CO^ and hy dr o g en, 
whkh derdope with astoniahing npadrty Cconcidenl with the pro- 
■doetlon of gas ts the formation of ranous crganio bodiea. The sods 
inhibit the growth of the argamms, but if they an neutralixed by a 
salt, nuh as cakium or magneetnm carbonate, the growth becomes 
more luxuriant ssH its vitality inoreasea. In infected tfesaea, such 
neutcalixatioti is brought about by the infiammatory exudate and, 
in all probability by the presenoe of solahle ealoum nhi m the eoD 
with which the wound Is mfeoted. AiwfJinr fsetor which comes into 
play is the growth of orgamams of the proteolytlo group e-g. B 
fporcyo wj, which attack the pioteinB of the dainaged tinuo, finally 
leading to the produetiem of ammonia bodiea, which m tom 
the adds resoltlng from oaibohydrate fezmentation. The gas farmed 
by the proteolytie organisms owts hi fool Tn»n to the presence of 
•rdphntfltted hydrogen and Tolatile bodiea. It is tlirmg^ t that the 
cheicditty of the so3 play* an bnpoztant part in gii gangrene, par 
ticulaily in fnlnunating cases which oc c ur within a few hours of an 
injury for the madenee of the diseese Is more frequent in areas where 
the eoil is ikh in soluble oalaom salU. Expcimentalty it has 
pTored that when a washed and detoxioated enltu^ of B, vddUt 
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18 injected svbcvianewuljf md not intrarnnKolaiiy together with 
•mail do*ef of calaom chloride an will die in twen^foor 

hour* of fulminating gaa gangrene, Po*t mortem examimtion ihowi 
bacilli dietributed thron^^ioiit the bodj but rereala no ipeoul pre- 
dileotion for mnaole. The probable explanahan U that, given a amt 
able pabolom in the form of dentaliaed tuenea, partionlailj muKie, 
anaerobic orgamama, which in (sdinaiy circnmatancei are not patho< 
genio, win grow and form tozina which the tneoea are putfilA to neotral 
ire, and that the prooea ia greatlj aaalfted by, if not actually dependent 
on, the preeence of aoluble oalamm a&lta, carried in with the aod at 
the time of injury Thla alao explaioa the ineideDoe of the milder 
forma of gaieoue oeUuhtu and gaa gangrene in aril life, m which the 
mofclea are not neeeaa&nly mjared, thoogh infection la due to iden- 
tioal argamama. In theae oaaei the aofl mfecting the wound probahlj 
oontaina tuffident aoluble calmom aalta to enable the inaerohef to 
overcome the tuaue recatance, whereas in a gunahct wound there i^ 
in addition, enongh devitaliaed or necrotio muscle to form the most 
favourable medium for their growth and toim production. When it 
became known that the toxin produced by B wefcAn or the F&»o» 
ttpU^ was about a thousand tunee lees powerful than tetanus tomi, 
it was difflodt to aoocunt for death from gas gangrene in so short a 
tune as eighteen hono, when death from tetanus seldom occurs before 
the second day The greater miilti{^cation of pathogenetie beetena, 
and consequent greater fcrmatioD of toxin In gas gangrene, fail to 
erp lain the rapid toxmmia. BoUoch and Omner conudei that the 
explanation lies m the oonstant change* found in the saprarensl 
bodies of animtls killed by B icelcin or F»Z>r»o» sej^iywe, changes which 
have also been found in actual cases of gas gangrene In man. Apart 
from oertain cortical ledona, the important change in the 
the complete disappearanoe of adrenaliD from the medaDa. Eipcri* 
mentally it has been proved that. In the abaemce of adrenalin non- 
Icthal doaee of toxin become lethaL 

Prom the f ui ^pjing, it will be understood that the chemistry 
of anaeroHo growth toxin formation, and subeequent destmctian 
the boat is a very complicated process and depends upon the 
Uahment of a vicious circle whloh may be thus bnefiy outhned 
w«Zci» (saocharolytio) -♦ carbohydrate fermentatfon -+ gas + acids ^ 
inhibiticm of B wdcAn by aads -► B tpomgena (pToteolytio)-+ 
protein destruction -► fetid gas + ammonia bodies -> P<Pfa*bntiCT 
of adds -♦■Iiiinmnt highly resistant growth of R paraljst* 

of adrenals -> toxmima. 

Pathology. — The uwculatlon of a wound with B vdciu » 
diately foDowed by an enormous migration of 
ge*t and destroy the badlli in great Dumber*. When bscteiisl gro 






GAS GANGRENE 


*63 


OTtrUkcs leocooTtocb, the tozio formed inUhiU emi^Uon ud kitb 
the leucocyte*, with the retult th»t the bucflll iuoretee with enonnou* 
rsptdlty invade freeh healthy ttanot, and the gangrene ipteada. 
When ceDoIar tiame alone ia Inrolred, ** In tome catet teen in arO 
Ufe, thh proceea la not necctaarily tot rapid or teriona, hut when the 
bac3H are Implanted in mnadet already devitalized by a tezioni in* 
jury or by a defective blood-tnpply they are provided with the beat 
pabolmn for their growth and toxin-fonnadon A large h«moizhage 
Into a fascial compartment haa a almOar effect bv caniing prw nre 
aniamia, and finally the toxin aaelata badllary growth by eaoaing 
thromboaia when it rcachc* a veto 'When once the diseaae haa eatab* 
liihed Itaell, dlmemination take* place by direct extension in muscle*, 
in loo*e couneotir* tkeqe along lymphatics, and by invasion of the 
Uood-stream. 

The most oharaeterlado lesions of gu gangrene are gaa'fomadan 
and necrosta. The gaa devdop* with astoniahing rapidity and may 
be elinietllv evident aa e*rij aa three homa after the receipt of a 
vouiuL In the early sUgea it 1 * odenzdea and can b« ignited with 
a Bghted match but later it become* nalodartma, owing to the foima 
doo of tulplmreUed hydrogen and other prodneta of deocmpostunL 
If muacla are Injured, H U formed first in them, and later reaches 
the eellalai tbna by eacapiog through hole* in the liacia, or by the 
tide of the perfontlng artecieft and nerrea. The musdee lo*e thear 
itdadoD and pass through the vmxioaR changee leading to eoagulation 
uecTods (Plate 28) They crepitate with the gaa babble* which form 
between theu fibres, they no longer contract when stimulated, and 
their colour changes to a dirty brick red ( red death 7 Next they 
become friable a^ yeflow a^ finally when proteolytio digestiOB ii 
estabhsbed, the dead moacle become* soft, diffluent, and eventually 
black from the action of sulphuretted hydrogen on the iron Ubeiated 
from brokemlown hrnmogjobin- In muscle the disease b a longi- 
todinal one, and may be Hmlted to one muscle, and even to an awemic 
portion of that muscle. The otganiama tend to ramam witHn the Hmita 
of the epimyiium when they spread to nei^bcuiing musejee they do 
ao by way of the subcutaneous tiseae or the deep connective-tissno 
trabecul* Two of the moat striking effects are the entire abaence 
of ai^ inflammatoTV reaction, and the presence of a dead musols, 
®aekllng whh gas, m the midst of a group of perfectly normal, hmlthy 
contractile musdea. In ttiM connexion it 11 worthy of uoto that idJ 
njured muscle* are not equally hable to InfectKin, The g^atei appear 
to be particulaily susceptible, pomTbly owing to the proxnmty of 
the wound to the anua, while the musdes of tha back, ne^ and scalp 
are seldom affected. 

The wiB* of the hlood tsssHi undergo neexosU together with the 
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other tiaenes, and thromboeut is eommon Jn the vew and cspilUfiei, 
thereby aiding the cxtenjaon of gangreae- "When the fibroin ihnth* 
of the nerrei are deattojred, the myeEn ehettht of the axl*< 7 htKfcr« 
undergo the changes iriich cbaractenre degenembon. T’.«‘Tr‘^fw io 
the other organa ore doe to the aionlation of torma and bectena, 
HfiamoIyBia is fairly constant and oocttra early In the hrer treat of 
necrosis and gas babbles forroanding colonies of ba<nlb may be foood 
Similar clianget occar in the sjdoea, but even here, as in tie hrer 
there it nerer any cellulsr exudate The change* in the kidney are 
constant and severe and are chaimctensed by doaiy svelluig and 
disint^rabon of the epjthdial eella. TPhSe these change* are UidDg 
place locally the chemical products of decompootion are formed 
in great profusion Uqadaotion proceeds so rapidly that drewngs 
become satorated with flmd, bubbles of fool-amelliDg gas qojckly 
spread along the planes of loose conneettee bseue, and the part be* 
coTaea converted into a riimy crepitating maaa with a pen^ting, 
fetid odour 

X - r*y appearances In gas gangrene.— A radiogiaiQ, 
when podtive, may be of great value in reveaUng tie presence 
of gas, iti extent and sitnabon (Hate 29) but no reEanee can be 
placed on a negative result. Aa gas bubbles wiB only show on a 
plate when present in fair quantity thia aid to disgnoris 1 * of meat 
DM in cases of delayed gjas gnngnaj* eccorung some dayi after an 
injury and m looalbeed aaaerohiQ mfectioo of a wound. In the Utter 
instance espeoaDy a poaitiTe radK^pam will indicate the neceasity 
for a more thorough operation than might otherwise hare been tbooglit 
neceaeary Also when amputation o* required for gas gsngrtne with 
typicol cbniQa l aigns, a radiogram may show the extent of Usrw 
inYtdved. 

Bnefiy the appearance* and deductions are as foUowi (1) riw 
atriation of individual masde* •• r*5fw* aeptrjiw f2) Shopl® 
ing with a pale, misty outlme —5 rtWi*. (3) Shadows 
wooUy clouds, with occasional sharply outhaed bubbles >“-B imcMi 
and B tporogena together _ 

Faliacious shadows sre thrown by extcnure ecchytaon^ 
hwmatomae abecesses, and actual lose of faasua. 

Varieties of the disease.— Gas gangreixt may be— 

(1) A localised anaerobio infeetloa. 

(S) “ Group ” gangrene (gangrene of a atogle muKle or of a 
group rf m aides). 

(3) S.gmHiUl or “ jiDgremi (gMgnoe o( * wi« ' 

segment of a Usah). 

(4) Fulminating gangrene 
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6/mptomt. — Tbo time which dapsa between the iDjaijand the 
on»«t oi gM giQgreix) Teriee Withm wide Umiti. The gengrene mtj 
begin within two honn of the InBicUon of the wound* or b« debijed 
for many wcela. A charaeteriftio feetoro u the divnatio ludden- 
nm with which the diicMo bc^ni & patient left in good condition 
OTcrnight may be found acntclj 31 and on the verge of death m the 
mormog Early tymptomi ore pain, doe to the iccnmnlation of 
gas imder presaore, ntrmbneei In the nperfioial porta oi the limb 
rtatlesoeM, and \omiting U common froin the outset, and 

may become very severe In the later stages. Coostitational symp- 
toms toon make thdr appearance. Depression becomes extr^e 
the patient looks very QI odth a dry brown tongne, gnat thirst, and 
a pale annken expression. lAter the paOor which is so markod as 
to give the imprmion that there u, or hu been, a leren hsmor 
ihage, changes to a maddy coloor and towaida the end there may 
b* generahaed icteroi. The poise incitasea, and dually becomes 
soft, nmmng, sod altogether uacoontable. The tompecsUire may 
rise serersl degrees at the onset of the disease, but faHa suddenly 
aa the patient becomes more toxic, and thoa indicatea a fatal 
tenmastio^ In the temlnal stages sweating Is proiose, the Ups are 
^Ttnesed, and the extreciitiei odd and bloe. One of the most d»* 
^teHiflg featores of the u the mental elanty whieh peniata 

to the vety end. Death takes plao* wrth extraordinary fuddewMoa 
a patient may die peooefally In his sleep or soddenly when iittong 
op in bed, esrrying on a cUy rational convemtion. 

Phyolcal signs and treatment — (1) With a LooALttm 
-txanoKo nnxemox the only diatmctlTe ngn is a oopicmi, watery 
*urt-otdoored, malodoroua discharge eompooed of disintegrated blood 
dot and bubbles of p* The ■t-m around the wound, at dot white, 
•ooa turns red or purple, oa th* diseas* progtessea the surround 
big parts become swoflen and crepitant with gas. 

rraotiweirt,— The offeoted skin, fsjoa, and any underlying dental- 
bed tissues should be removed e« Woo as soon aa powible. There ihould 
be DO hesitation in TwVin^ ^icosions long enou^ to give free sooesa 
to an infected stroo tm es. Embedded foreign botdeo, pieces of cloth- 
big, etc., should be searched for and remnvod at the same time. The 
large wound— and it is important that the wound should bo largo— 
bo left wide open, l^htly paolad with sterile gauze in which 
tubea are md Inlgated with Dakm t solution every 

two hours. Any Infected porta, such oa bone, large arteneo, c* nerves, 
'^ibh cannot be must be cleaned as well aa poeiible by gauw 

*»ahi soakai In an antiseptic. Swndaiy suture can bo performed 
•hsn a healthy granulating surface has been obtained. 

0) Gaoup Qixixaxru (PUle 30) —In the evij stages the Emb 
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may apptat normal, or it toay be mme or less fwnQem Tie ildn may 
alao be zwrmal, or tecae and blanched from the underiymg nrdho^ 
The area around the 'jrotmd, or eren the irhole limb, eoon 
crepjtaat and tympamtia. Am the dtaeaae progreaKi, the nrelEag 
incteaMB, crepitation iprtada rapadly, and the iVin becomea mottled, 
then pniple and finally groenieh yeflow These colocr changes *xc 
accompanied by the formation of bltba and bnllB conlarmng fonl- 
imcDing, sanjoua flmi la some mstanoes the sHn becomes broawd, 
bnt the exact caitae of thm is nnknowm According to 'Wallace, tha 
discoloration ia not oommon on the limhe, hot u acre often sees 
on the body in connexion with wounds of the ex t ra p e o toncal part of 
the colom It> appearance may hare no particular ngniScince, or 
it may be followed by extensiTe slcro|d^ing oi the slon and death 
of the patient 

WMle these changes are tAWtng jiace in the ikm, guantitkt of 
yellow fluid, doe to hemolreis, with a peoufiarly disgrating odour, 
poor from the wound in each quantitiea aa to soah and stain the 
dreaalDge. It should be reaBead that the colour of the slmi n not la 
absolute indication of the condition of the lubjactot tissues. A 
purple hue sigmfiea dead and gangrenous muscle, but, eoatetselj’ 
gangrencma muscle* may undezbe normal abn. Tie museks, if ex 
posed, are swollen with exudate and gu they do not eoctiaet o* 
stimulation nor bleed when incised, and UDdergo charMfewtio eianges 
m oolotrr being first dry and brown, then hnck-ied, and finally Hsdt 
or green and pultaceooa. 

Treahwenl.*— This vaneo with the geneial condition of the patienti 

(a) J^Uteni »» pood ccmddKwi — The mechanical cleansing of tis 
wound iM proceeded with as already indicated. All affected tittutf 
are ex^iosod by adequate lougitndmal indsiona. The cdottr iM 
condition of the muscles are noted, care being taLen to exercise the 
greateat gentleneaa, otherwise the blood supplr to a healthy 
maT be damaged, and m consequence it may die and become infected. 
AH muaeles which do not contract or bleed, or are altered in 
are aideed Oertmn musde* may require total exc*on ia othera 
remoT*! of a portion may suffice Attention to ttcee detaili wy 
result in the pweerTatlon of a limb wMch from the extent of crapita 
tion present would otherwise hare been snaputaled. OrepHa nt 
cutaneous tissue should be freely Incised and, as in the 
case the whole wound should be treated hr the Carrel Doldn meta 

(t) PaiKnl in hod condition,— TU m occum most often “ 

Dcrioo with a fracture of one of the long bones, and is best 
by amputation at the site of fracture. 'Wheii sweDing and ereptatl'm 
suggest the Mcessty for amputation at a higher lercl than 
ture. It Is adnsaWe to ascertain the condition of the tisauea at 
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propofftd level bj longitaduul iociiifua, before proceeding with the 
hi^er empaUtloiL. OocuioniDj it u pooible to ampntete tt the 
■He of fnctnre end to ercdta a tm^e dead maade, tnch u the nr 
torhta Of bicep*, throogh *n adequate loagitodiiial InduoiL When* 
ever pocaHde, it if admable to ^hion ihort ■tnn Qapt theee are 
turned back nntfl all danger of farther Infeotion is over when they 
can be palled down and made to cover the itiunp by the appheataon 
of ftrapping and weight-exteonoiL The best form d ampntatian for 
gangrene of the la by the gofllatine method tlimn gh the hnd of 
the tilna or through the knee-joint with axctnon of the condylar 
attachment* of the gastrocnemiaa. The raw anrface most be treated 
by the Carrel Dakm method and cloaed by aecondaiy tntore, or re- 
ampotated at a highw lavd when all danger of farther infection has 
paned. 

(5) MassTVE'* or lEOiCErrai. aasanzm follows mjciy of the 
main artery of a Hmb There are two type* of the di*eaM In one, 
sodden crepitation m a Qmb already dead from loea of Ha blood anpply 
ii followed by the typical constitatioQal aymptoms of gaa gangrene 
in the other necroaia, gaa^nfeobon and ctmstrtntKXDal aymptoma 
appear aunaltaneocaly In both vamties the appearance of the akin 
at the ootaet a that of ardinary arterul gangrene, bat the rnhaeqaent 
atagea of dbootorabon follow each other more lapedly than in the 
"groop" type. 

IVea/swTd —Gangrene may be prevented, or ita extent lessened, 
if an adeqoate flow of blood can be maintained cither by rature of 
the injorri artery or by the oae of a Tofher a tube nntn the col 
lateral cfreolation developed. When gangrene has occurred, 
ampotatian ahoold be performed et the loweat level of living mnsde, 
bat if there Is a conoomitant severe mjory of a bone or jotnt above 
the gangrene the ampotatioa ahoold be [formed at a higher level 

(4) The TuLaawanaa rm apreeda with feerfol rapdity and quickly 
pT'^rea fatal. It owe* it* TimlaDce eithar to a very leveio infection, 
V to the patient a lowered resistaoce. It oanally take* the form of 
ih* " groop or “ maarive ** type^ in which the change* occur to 
**l4dly that they nan be foUowed from hoar to hoar bat occ a ainm ally 
it oocms aa an odoozleaa, rajadly apreadm^ gelatmou* white cedema 
^ both form* the pafn tod awcHHtg are eieeauve and the conititutianal 
■jmplonu aevere. 

^Vertffat. TTirm vsnety of gangrene 9 practically always fatsl, 
and, when a timh b aflected, the pabent i only hope hes m rapid 
amputation a* hi^ « poMible. gboold the divided tunies be already 
ini*®t*d, they moat be open by free incuions and inigated ecn- 
hy tie Catrtf Dakm method. When the di*oa*e occms in 
a recent ampotabon atomp aargicai measure* are generally oselesj 
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Preventive treatment-^Thii pantgrapb ho b«n pU«d pw 
powlf at the end of the •ecUon in th® hop® that the reader wffl hare 
appreczated th® factor* which pr®drspo*a to gu gangrejiei, and win 
therafoT® b® m a better pocitlon to imemhex the foDcnnng unportjurt 
point* 

(1) A* a defeotiv® blood npply^ favours anaerobic mfeoticm, par 
tioular car® roust b® taten to avntd the prusuio of a tonrnJ^et, tight 
bandage®, or onamtable and unproperiy applied ijUnta. 

(2) DrflflBiiigi must b« kept continnonalf moat, a* when dry they 
»oon become hard and prereat tb® escape of dJacharge*, which in 
turn imped® the ciroalation and also aid bacterial g row L tn 

(3) For th® same reason, the use of tight plugs and antiseplio 
pastes m a recent wound is oontra indicated. 

(4) A fractured long bone shonld be tomponirily filed u loon u 
poisitde on eom® form spUnt with an ecctensou, omng to the danget 
of a displaced fragment preatong on the roam artery of tha Hmb. 

(B) Sever® ahock or hjcmonhog® most be treati by n ppwp aate 
measure®, such a* warmth morphia, gum saline, or blood infoccni. 

(6) Last, bat by no means least, the surgical treatment atd 
mechanicaJ cleonsng of the wound most be eazoed out a* soon a* 
poasihle. AH dreasingi and swnba soQed by disobarges must b« bond, 
and the instronents used dusog the operataon boQed in carbohe 
lotion (1 20) for one hour in order to destroy the aaaoobe* wd 
their fporea. 

General treatment conaW* w the adminiatrahcm of stitnulanU 
and of anodynas when neceiaary As there a aJwy* uaae degree 
of acidosis, an intravenous infusioii of a f-per-cent solotioii of aoditun 
bicarbonate is beneficial and often has a remsrksble eflect in impTortag 
the colour and general oooditioii of the pabest 

AniUoxte sctuhu ware used both prophyUcticaDy and thejapeutic- 
ally daring the War but the beoefite denred from them were not 
sufflcientlv nobceohle to justify any greet enthuiUsm. Tlie dilE 
cultieB be in the mixed character of the mlectiDn, in the itcognitioa 
of the predominant organism, and In the admuustrabon of the epp^ 
priateserumsinsuitableproportlona. The results of moehexpei^*^^ 
work have shown that eerum should be given at the eathest 
stage in the illnets, and that it shoold cootsin antitoxin to B- avWii. 
VHnoH tepfijut B <rdemaiiau and B faUax 

3 Ganorum orU and noma vulw» are the name* |t^ 
to » destructive, and often fatal form of gangrene which 
tie mouth cheek lips, or the rulv* in debBiUted a»d Dl noimwd 
children between the ages of 3 and 6 years, either at the close o f*^ 
exhausting fllneas or during cenvaJescenoo from one of th< 
fever*, eepecially roeaiJes, scarlet, end typhoid. (Fig IM Owiag 
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Improvement m hygiene, oad the cue which is now generally gfven to 
chJdTen • teeth, the dmoMe u gradoftlly but fnrely becoming a rare 
one Iti pathology has not been accmately determined, inasmooh as 
00 specifie Duoro-orgaiiism has been isolated bat, thongh the preaeDoe 
of mviiads of bcMfrfa within the oral canty rendea the problem 
•omewhnt difficult, pethologuta an now inclined to regard the iStrspto- 
eoeau pyogme* as the oeiuatiTe agent. In all probability the organism, 
whaterer hs natoie may be, does not become pathogenetu nntO a 
certain degree of tiarae necrosa has been reached, for though numbers 
of children sufler from nlceratire etomatitu, only a very few develop 



Flj IL— Caae of caocrom oria. Dnwn from a photograph 
taken alter the remoral of the skmchs etc., but 
before heallnt had commenced. The paUcnt recorered. 


cancrum am. There can be no doubt that the gangrene la doe to the 
action of bacterial tnnna, for it spreada with such a rapidity that 
hmltmg mflammatory tone baa hardly any tune to develop. 

Symptoma.— liio oneet of the diaease la inndioua, and la 
a n aes fw itted with aerere symptoma, erther local or cons U tutiODiL 
The diEd eats well, haa bttle p*tw, *iid there ia only slight p ji ^ m 
As the disease progremea, pain incwaaea, the appetite is lost, the breath 
becomes intensely fetid, pomlent ■di« pours from the mouth the 
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tempcmtnre mee, the pal»® becomes yerj rapad, eoa» in, »nd 
death Ul.« pleoe m « few dayi from Mptw iatoncatioa <a bwodte- 
pneumoma. The condition generally beguu u t greyiih patch 
on the inner ude of the oheet, the floor of the month, or the gmni. 
An nicer cohered with etinkmg elongh*, and raronnded by a brawny 
rone, soon derelope, the oheek becomes twollen and ihiny, and a 
small white patch appears on the skim Thu patch toon becomes black, 
perforation takes place, and the gangtciums ptooeta qnieldy spretda. 
In this way the greater part of the cheek may be destroyed a nd Urga 
porfeona of the mandible mvd m^TTllft may die. Noma vulvu oiteni 
in a like manner and may oaoae a deop nicer which spreadi towardi 
the rectum, the bladder or the pnbee. Occasionally a imHar fom 
of gangr ene attacks the sorotrim of little boys and the nmbQieni of 
infants 


Treatment -—This must be both prompt and heroao. The whole 
of the gangrenona area, iDrlndtwg edt parts and bone, mnit be dipped 
away with scuBon and foroepa until a nrfacc which bleeds si erery 
part u ezpoaed. Tbe walls of the cavity left by remormg the ihwgh 
are then thoroughly seared with tbe act^ cantary or fredy swabbed 
with pure phenol or ftimlog mtne acid. If the latter u uMd, neant 
most be taken to prevent inhalation of the fames by tempcrarily 
plugging the fanoial aperture with a sponge after three or four mioates 
the action of the acad mnit be arrested by the application of earbccste 
of soda. “WTien the child is comatoee, an anJeschetio is onnecesury 
The month should bo well opened with a geg and the head kept lo» 
to prevent the inhalation of blood and slongbs. A copious dfodng 
of cjyamde gsoxe is applied, and frequent irrigation with a i-pq-oent 
•olataon of permanganate of potash oamed out untD hesHag U 
advanced. Later tbe stoma must be closed by some fonn o f pUin o 
Operation, a procedure whwh may tax the ingenuity of the surgeon 


to the utmost. . 

4. Pha^edrenik. — This u a fonn of ga ngr ene which tsvsg™ 
camps, pmoca, and hoepitali m pre-antisoptio times. It U a con 
tagioua dtseste, probably caused by an anaerobic bedllai or a strept^ 
coccus, which gains entrance through a weraod or an abesstm- 
spreads with great rapidity and invariably causes death eltb« 7 
septic intoxication or by hsjmonhage from nfceiatlon into a Urg® 
reeseL Alter an moubatian penod varying from eight bouts to three 
days the disease develops m either an oJccratiTe or a gsngrtaouj 
form. The first is ohsraotenxed by the preecnee of a 
greyish fetid membrane, beneath which ulceration spreads inu 
mat rspidi^ The second fonn progreeses oven inore 
and may cause death in less than forty-dght hours. 
tbe wound are averted, and dusky red wLDe the surlsce 
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corned with • thick putnd m*« of ilongla md bk»od clot. 

The mt«ue infimunttory re»ctio« imdutes along the oonnective-tuani 
jJthi* le^da to exteosTe alooghing of akin, nuadea, and not nn 
commonly of Twela. Oanetitational aymptomi are rery aarere, ferer 
diarrfacea, *tw^ deUnam preceding ooma and deetlL 

Trentment — The contagtona natme of the diaeaao neceBntatee 
uolatum of the patient amtdat hjgumie anm niniiingi at the fint 
ngn of iti appeaianoe. Dresongi mnxt be btnfiod aa aooa aa they 
are remored, and erery poeifble preeantuo taken to prerent apread 
of mfeettoQ by instnuneoti or attoodanta. Konnahing food and 
be freely admnuitereih Zooof tnatmai connata 
in remoTmg the aloa^ia and aearing the affected arm with a canteiy 
In former d>ym Rleord a parte, a mixture of mlphimo aad and char 
coal, wia a farounta applicadoCL In the event of an extremity 
being attacked, whenever feanble early ampntatioD well above the 
doeaae u urgently oalled for 

VL QANQRKNE DDE TO DIABETTES 
Diabetu gaogreiM ts fn reality a form of aenile gangrene exhibit 
mg eertain diffecenoea that depend on the preaenee of glnooae in the 
blood. Thu, it ^reads with greater lapadity U aaooiated with 
more etaroonding inffammatioa, baa lesa tendowy to aelf^LnutatloQ 
and, thoogh often dry at Hist goneraDy beeom» moirt in oooae- 
qnanca of the mflammatory ehangea. Like ita prototype, it 
fceguantly oeenra m aid people, begins in the toea, remama limited 
to the foot or ipreada op the leg, and is often itarted by a alight injury 
The moat Important faetor in Its prodoctuai ja the naatnrmg of the 
reaaels from degenerabre and proliferatire proceaaea oeomnng either 
aa a purely aanlle change oomodent with diabetei, or a« a reanlt 
of the aienUtkn of sogac. OonTioomg proof of the etlologioaJ 
importanoe of arterial ehangea u afforded by the freedom from 
gangrene cxperleneed by yoang diabetiea aad also by the fact that. 
In an analyab of 20 cases of diabetie gangrena admitted to 
St. Thomas s Hospital, WaUaoe noted that SI had artedo^erosis, 
33 were rraliw, and ths average age was 00. PredIq>odng oanaes 
may be the lowered vitality of the timei in diabetus (thereby render 
log them less able to redst injury) the favourable mediom 
tfasnes fnmith for the devetopment of pyog m etw orgaaisma, and the 
oooaalotial deieetivs inaervatlon of the part. 

Symptom*. — Dtabetv gangrene may be divided into aeeptk and 
septic vanebee. The farmer ia dry ncD*inffaininatory of rare occur 
me*, and, apart from the eoaxisting symptoms of doe* not 

differ from atnile gangrene. The latto and nxoal type la Inflammatocy 
moist, and aeptie It la charactcdied by ha rapid spread, by the 
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infUmnution Mooated with it, tnd olteo bj tttewiTt 
WOTghmg of the ftm. Freqnentlf following an attack of acute pam, 
the toes or foot become rwollen and (ndematooe, and da*ky nd from 
pasfiive hypc rg i m i a . After remammg m tha oonditwn for a cotgJe of 
days, the twellmg rabaaiefl, the tasnas begm to ehnrd, and a Hick 
gangrenonipatohappaarsonthetoeorfoot. Thu may remain localned, 
m which case a xone of active hyparffimia derelope m th® CriDg part 
and a hue of eeparatum aseociated with a coimdeiahle degree of 
inflammation gmdoally forms. Booh a tenmnation ii mwommaii. 
More often the initial swellmg and oedema persist, the ■oiface beooHiei 
motUed, ball® form, and septio moist gangrene devdopa, This 
qmcldy spreads up the log, and u accompanied by a aevtio degree 
of inflammation m the adjacent livibg tosnea While this a taking 
jdace the oonstitational symptoma of seplto intonoation are marked, 
and fraqoently aocentoated by the gly f * iii>f- If radical measoree 
are delayed, death takes place from septao comphcatioca, diabeho 
coma, or exhanstioa. 

Trentment — Proptfiactia treatment must be directed toiranJs 
the Bappreesaon or redaction of the sugar axcreted. Thu can only 
be sncciMsfafly accomphahed by a proper diet from which aD aCaiehy 
foods, BOgai prodocug snhetanoee, and sogar lUdf are exdaded, and 
by the admuiiftrabon of codeine in giadnafly mcrtaiing doece. JVom 
the snrgioel point of view the feet and legs most be varm, and 
the patfant ^ouH be specially caatUmed against the da n g er of local 
injnnee as an exerting canae of gangmna Bhoold he sostain i ent 
or an ehraaion, every pownble precaataon shooid be taken to tccure 
jmniaiy union bv rest of the pert and by the employment ol dry 
sterilis^ dresainga. 

ZccaJ /raa/asst— As *>on as the gangrenous proea» hu she*!! 
itsdf the surgeon ehoold endeavour to maintain, ctr convert it into, 
the dry vanetv by promoting asepau, and should eD«wi»g» 
limitation by the ctroolation in the adjacent living tioos- 

To this end the devitalised area abould be swathed in dry sferiE^ 
dxeesings, the lim b derated, and gentle friction applied to the heal^ 
tVin. In every case an endeavo«r ahould bo made to conrert a sepoo 
protsesa as far as possible Into an aaeptb one. In order to aid the 
tjon of a line of demarcation. The amount of unite passed in 
twen^fonr honia must bo mefteared, and the quantity erf 
estimated- If no lino of dttnaroatiQn forms, and if the qoanti^^ 
sugar does not diminish in of a rigid diet and alaolate rc*t 
amputation Is the proper course to adopt. In cases of non-inflam^ 
tory gangrene H u peratasible to aw^t a line erf demaKatioa be/« 
deciding on amputation, for by so domg the Dmb may be 
remored at a hnrer Jsvri but if the patient • constitutional coomti« 
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if ImUo, or li the percentage of togir renunits high, emdy ampotation 
•hoold be petformed, eren thoof^ a line of fepaiatioii u apparenllj 
aboot to derelop. In the Inflammatfiry form of diabetio gangrene 
expectant treatment u dangertma, and ther ef ore not penmMible. 
'WheneTcr poaible the operation ihoald be performed nnder local 
or tpinal analgeaia. The ttvaes ahoold be handled aa little aa poa- 
aible, parbcnlar care being taken not to damage the flapa vith the 
aaw The technique ahoold be aa^bo rather than antueptie, for 
obemkal aobataneea that are atrong enough to be germleidal are alao 
a trong enough to kQl the timea. Hemoirhage ia beet controlled bj 
oompreaainTi of the main artery In onier to arcod damage to the 
bj the tonrmqnet. If dnnng aeotw of tbe limb the 
Teaadi do not bleed freely the amputation ahoold be peifanned imme* 
diatelj at a higbec lereh With regard to the nta of ampntatiaii, moat 
■nrgiwm are nov agreed that It u better to ampntata abore the knee, 
and thereby aecme pnmaiy muan, than by aeetion beloT the knee to 
obtam a longa itomp m which aoppnratian or gangrene of the &apt 
k Liable to oocnr 
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WOUNDS AND WOUND TREATMENT 

By a a CHOYCE, GM G , CBJB, MD, 

B Sc F R.C S 

AND 

GWYNNE WILLIAMS M D MS. F R CS 

Tai term "woxmd nuy be defined m n eoJntion of ocntmnity of 
tile tmuM, and would therefore ^11 lubontaneoui iojuiMt, 

raoh os bruiMa, huaturm eta. u weD ee the Jesiou eccompuued 
by rupture of the surfaoe. It muet be remembered that many 
lujuoee preeent mixed feaituiee thna, an open incwon may be 
■unrounded by ooncderable mbootaneoua bnuimg, a perfoxatka 
u fre^entiy aUo laoemted, and ao oiu It u convenient, lunrerer 
to wcranda under the foOowmg headmgB — 

L SabcoCaneoas — not eeoompenied by obnoru or immedutdy 
adjacent breach of rnrfaoe 1 Brumes and hmatomaa. 2. Spniu 
(jw article on Jointa, Vol EEL) d. Fracture* (lee artiole on Bone*, 
VoL in ) 4, Rapture* of musclar nerre*, veaeela and eohd vuceit 

(ace under the affected organ) 5 Bnpture* of hoOow nacera arto 
body oaTibea (aae under the affected organ) 

n Open wound*— commonlcating mti the Burfaoe 1 Inciaed 
wound*. S Pun ctur ed gunahot, perforating wound*. 3. Fwoiea. 

4. Abranon*. S Lacerated wound*. 6 Contuaed wound*. 7 Frfc- 
taon wound*. 8. Bonn (ace p 309) 9 Buratmg wouada for 

example, by the pomtmg of ab*ce**e*, baratmg of gamma*, etc. 

I SUBCUTANEOUS WOUNDS 
1 Bruises and hsnmatomas. — A brtilae IrnpUea mjuiy to 
the rubcutaneou* tiiaue*, or to the aubjaoent organ* doe to 
agamit my Want object, and coartantly inToIres multiple I«iai* ^ 
the blood reawl* nerve and other tiaaue element* are tea *m 
damaged to a greater or le*» extent, but the chief mjiute* ara to m 
seen in tbe smallet bJood vetaela, whieb are ruptured and pennlt the 
eitravaaatjon of Mood and »eTam into the ti**ue* immediately aur 
roundmg them. „ 

The part become* twoifai tender aoroetiiBe* p*iafal, »pea*UT 
on movement, md in proceaa of time ahowa a play of colocra doe to 
*74 
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•taming wttH btood-pigmeiiti aiui tluar fnb«i&qiiaat oxMstiaii. Umi 
witluQ a f«v lioTm edonr booom«B dial 7 nd, and pa»e« thmca 
throng^ the •tagw pcupla, WoUi lilaelc, brown, grocn, and ytDow 

The tme n^oired for retnm to noonal ooloor m a can that 
Tamams aaeptte, vaoci with the cn of the bnute, the degree of 
Tiolenee that noaed rt, the reaetiTe powers of the tisoea, and the 
treatmoit adoptetL It n, therefore, unponible to make dogmatic 
•tatements aa to the age of a brmu from its appearance. 

In tcrwie easts, maj' be formed m the farface, whieh may 
lywitrn rWr fcruzii OT hloodstamed flmd, or crtamiTe neoiosia 
say reanlt, with the aepaiation of atoogha. 

The degree of Vw n m fvg from an mjnry of given violence Tsiiea 
both with tlM p4rt ■nrl wrth the mdindnal affected. Thin, while 
m a part m wUeh the veneli are badly supported m a loon can 
nectlve-tiaaiie itroma, aa m the eyebd, a abght blow may eanae 
eomdeiahie extravaaathm, in with a dmae atmetore, iiteh 

as the aealp very aerere tcaoma may ahow bat little cgn. Alao 
hrdindiiala ^ ffahby atimie habrt and fur oomplexicn win braise oq 
the aC^itact pr oTOcatian. An importa&± fact u that the extrsTaia 
turn may appear at a durtaivee from the arte of in^iicy goided pattly 
by the acrugazoeat of the faamal planes and pa^ by gr av ity 
lima, m in[iziy of the aealp the bnnamg may appear m the eyeEda, 
although then have not tha rnW r ea been fahject^ to dmot rtolenoe 
or extravasaticai doe to tzamna m the opper part of the leg may ahow 
itnlf as a diaeakmtum lamid the mH*. a healthy patient the 
p«it nsnaHy aoon retnma to the normal, bat m the nnluslthy sop- 
pnratian may ensae. 

Brmaes of internal organa are dealt with m the articles on the 
organs affected. 

When tha tnoma otasea the raptors of larger Teasels, especially 
Ttmt, or m eases in whsoh the leakage b prtJocLged for any resson, 
instead of the diffaaed hannorrfaagm rnffltration aeeai m an ozdmaiy 
brmae there may lesott a daSoite tanurar aeparatmg the tm nfs an j 
oonsiatmg of a mrcmnaciTbed eoUectiaa of blood, which later may 
ooagolate, partially or eocnpdetely 8neh a blood tomoar u known 
as a hsematoma. In those cases in whjeh partial dotting ocr"" tha 
eoagahim la espeoally depoaited in the peopheral parts of the cyst 
the central parts bemg oecopied by a more or foaa fltud cantent. 
Thu eonditkm b of partieolar mterest m the aknH, owing to its 
stmolatioo of a deprea^ fraetnre. 

A hutoatoma may terminate m one of foor wavs (1) It may 
become gtadnally and entirely absorbed (1) it may supporate. If 
mbeted by orga nisna winch gam ratriiKie either throogh the abraded 
snrfaoe or by the lymph- or blood-etresm (3) by duappearanoe of 
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rti oentto it Taxy le*ve x fi lm md pmiiteiit mxea at [i) it 

may lead to tie prodaottcm of a pemiaiiaiit with hjDmatoidiil- 
Mmeuted waht and a cdoar fimd content. The ahaorpfion id a 
h^toma may he aaeomated with a oonnderaUe degree of jjieiia, 
roffifflflnt perhipe to o^&m nuptcion of soppuntioii. 

TEEAntENT OP aUBOOTANEOUS WOUNDS 

BfuIms, — T rofttnwiit Bhoold b® dneotcd to ftoppmg tli® mb* 
ontAneons vaAoular leaka^ to toUef of and to •cceJejsboo of 
thft ahsoTpfaon of tho extravasatod aod damaged mitenal. Seai 
M important both for the rehef of pam and for ti« preronboa of 
swelling Elatiie pretfure is of groat valoe donng tha nry etdy 
ctagei for the miititioii of axcesaiTe eitravaaation, bat ebooH be 
Qsed with caatioci whan dehnite BweQmg baa been eatabllahede Odd 
appitcaitcnt m the form of doaohea, loe or eraporatoig lotioiu heat, 
and the oae of Amk/ anodtptet aaob aa lead lotioo, beliadocna, or 
gtyoenne and atropine, may eerve to allay pain. Althoogh lead lalta 
are powerfoDy aatntigent and to a certain extent anodyne, pxobeWy 
the chief vahie of lead lotion when Appbed to nnbrcken ihm u atlzt' 
btitsble to the cold mdoced by its ermporabos. Heat ihonld only be 
applied when ad danger of mereaaisg the extrartsahtai hu paisedw 
In the later rtagea nasM^ u of great Talae for the promobcn of 
absorption and evm from the fictt a gentle form of eSlnuage 
(stroking] and pitnacage (kneadmg) j» reiy comforting to the patient 
Haematomas must be treated cm the lines indicated abore, 
which win Efually land to entoe abeojptitii- Ocoaaonally the 
removal of an nndaly large hmmatoma mav be fadlrtated br incsmca 
and cracuatiaa, under ngi^y aeeptw precantiona. Old cysts or flbrcoe 
tumours resnltiag from haunatomas wflj regmre ectdaiaa, while 
fnppuratang blood tumours moat be treated ai abseesees, Incatd 
emptied and drained. 

2L OPEN VOUTVPS 


1 An wound t* a clean-cut Jioear wound, tmally not 

awoeiated with much brmsmg of the edges. It bleeds freely owmg 
to the fact that the coats of the rewels do not retract so roach sod srt- 
not so broten up and roughened aa when tom or cxusbed. It Is canted 
by any sharp initnunent. Sometunea, aa m the case of truncheon 
wounde, it may be the result of splitting of the eoH tlnues 
a blunt instrument and a flat boi^' surface such as the slcuH, the 


patcHfl or the ehln, 

luciacd wounds may be divided into those in which pathogencuo 
oiganisms may be expected to be present, and thcwa in which th«e i* 
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• Itt pnsomptioii of thm tliMiice, m m ** c]e*ii ” wonnda deiib«r»t«iy 
m«d« by a fur geon. 

2. Prmottiped wound* otiued by bodjM penetratm# 

«ttber from wttbont or u m aoine compound fracluiw from vttbim 
Tbnc chief ebanetenttie u tbecz d«ptb as compared vrib tbecr sapor 
final extant, ao that a qmte amaH axtcmal woimd may toad to an 
•eztensiTe mtcmal iQ]ary Owing to tbe kngtb of the track aitd the 
tendeney for tbe saperfLcial parts to close more quickly than the 
•deeper these wtronds are espeoaDy habls to tennoa and snppaiatm. 
Moteorer sometimes either the whole or a part of the penetrating 
mitnunent remams embedded, e^ pteces of cloth, etc. 

Gunshot wounds are panetmed wounds of a ipeosl charecter 
for a detailed eonadetaticm of which le ler t nce most be made to special 
textbooks. 

Perforating wounds aia sotMtaoes eonaideied as a snbdiriausi 
of panctored womuis, and taken to mean those m which the lemon 
-extends to ace of tbe body oarlbea. 

3. A. flasnre u a splrttiog wound often doe to oTer-sxtensian 

■or orerdistension 

L An abrsutlan ts a vary fnpufiosl laceration only aSeetmg 
the tloB or moecnis tnembrane, cornea, or ccoymotira. 

C Ltjooftttod voands are earned by dragg-mg or tearfog, 
•e.g. by machinery or by blows agauirt rtrogh smfacea. They are 
freqoaiUy aasooiated with eoattnuxa. The vcemd has uiegDlar and 
ragged edges, and a always deeply soikd with groand-m foreign 
patticlea. Unfika panetioed woonds, tbe superficial area, exc ept m 
•cases of oompfete sTolxuai of a Emb, a large m proportion to the 
-depth. Tbs woTmd has many ahreda whieh, being depnved of thor 
■°FP^T tend to necrosa m a greater or lest degree. 

Hamorchage u oompanthwly alight, owmg to speedy retraoticn 
of the roaghly tom Teasels, The prevention of luppuratkn is £ffiralt, 
Qo aocoont oi tbe damaged and drrt-esgianied eonditicrn of tbe 
Owmg to the ncoeacty for the lamoral of the injured Iwsllog 

by grannlsticn ft the rule. 

6. A eontnMd xroond u brought about br mjuiy with a 
■yunt ifYitro m g at, and <Kily differs from a laoeratton m that tbe 
brumng element piadommstea over the 

7 Eviction wounds eombine tha charadenstics of laceration 
-and tanning tbe wottnd eaassd by a rope rushing through ths tm>dt 
may be taken as an sxampl*. They ate usually r.<nfnl »ad slow 
to besL 

TREATIIENT OF OPEN WOtFNBS 

The woends inflicted by the smg e u o will be diic,uss».J under the 
beading of Burgieal Technique (p. 301). 
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Treatment of »cadont»I womdi neoemtatee iHenboo to tie 
following point* — 

I Stoppage of hemoirhage 
u Oeuuang 

m* Diveatigatioii. 

IT Coaptation if possibla, 

V Drainage, if naoeaaaiy 

VI East. 

Til. Maintenanoe of general beaJtli. 
i. Btoppaffe of luomorrha^e. — It m very important that 
bleadmg abould be stopped for apart from tbe poaeildy diaastxoni 
reenlta of oontamed bjBmocrhage, anoh nnobeoked bleedmg materially 
mterferea with haalmg by pteTentmg coaptation of tbe edgea of the 
Wuiuid by providing a nidos for the developmeot of nucto-oijaniinii, 
and by preventing adequate examination of the relatioiiahipa of the 
wound, especially in its depths. The dner the wound, tbe more 
likely IS primary baaimg without mfeotion. 

Temporary arratt of hemorrhage a called form case* of mgoit 
bleeding, and may be ejected by aevexal methodj — 

(a) Prearore at tbe site of hamo triiage la tbe first and un media la 
oouoe to be adopted. Even extremely *lamriag bleeding may be 
affioiently oontroOed by the prompt lo^ apphcation of the thumb, 
a pad, or a firm bandage. 

(h) P r eM ure between tbe bleeding*pomt and tbe heart For 
example, m large artenal wounds proxnnal pieenire u brought to 
bear by digital oompreanon or some form of tounuqurt, imprortsed 
if neoeasarr In venous hsmumhige on tbe otber band, it b 
important that no proxunai compreanan be employed for if only 
fuffioent force be used to ohIHerate tbe reins but not the arteoes, 
the bleedmg win be encouraged rather than stopped Local prtMUie 
is quite effeotaal m such cases as a temporary measure. 

(o) Packing with gauxe or wool is often useful, especuDy when 
the blood welli up from s deep wound, or from a nnns in the tkuH. 
Iti value IS largely dependent on the local pressure exerted, fact also, 
to some extent, on its actwn m promoting the formatkn of the 
external clot Even apparently senons hmmemhage can be readily 
oonlrolied temporarily by this meana. It is not sdTissUe, howeran 
to rely upon packmg as s means of permanent luemostaris, mssoech 
as primary is prevented by the presence of the gaute or wool, 

and further httmarrhage may foDow ita removmL 

(d) Poroeps should be applied to the bleedmg-pomts only but 
lometiraes m an emorgeocy whan the actual vascolar opening h not 
immediately obvions it u justiflable temporarily to indode some 
of the tnnonndjng btsues m their bits, llany forceps hare beta 
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doTttnl, but tbtwe of I*w»on TJt ^nd Bpenear Weil« «« the b«*t 
%d«pt«d to tbe purpoftf 

Pemvinent hasmottMl* •otortunaa fallcrwi natamlly tlw tem 
poTMy meouro but utually otbor roAoujUTiM m* D.i!i.i.«nfy luolt at — 

(a) ligubon ol the open Yeawi, tare being taken to avoid mchmon 
of flxeetB of nncnmcUng tuanea. 

(b) lagation of the TeMei in eontiiniity 

(o) Buture of the wound in aneh a mannir aa to Indade the 
bleeding point U often of valoe^ o-g. in bleeding from the franal 
artery of the pcepuoe, alao In aeeocaation wHh preaaure by firm 
dreungt, aa In bleeding from the acalp, where the vnaela are difficult 
to pick up, 

(d) Tocmon, by laoerating the inner coat of the vtaach promotea 
bannoftaaia, and ii of valoe for oomparmtiTtiy imaH Ttasela in that 
It doea not icvoive the pteaeone of a Cgatuie, Le. a for<^n body in 
th® *r mnd. 

(«) Acuprewnre. 

<fi Hemoetatka, auoh aa adrenalin or hydrogen peroxide, may be 
emi^nyed. wpecuHy in oaeea of general ooamg They are, howerto' 
anaatniaetocy In the oaae of adrenalin the vaao-oozwtxlotKin it 
followed by vaaoniilatabon, eo that the bamcgrhage la maelr delayed. 

(s) HeM and cold. Heat it a more efficient hmocatatio this 
cold, and may be appGed In the fonn of hot water at a temperatore 
of 130* F or of the aetual or gatrano-oauteiy at dull-red heat. Warm 
water bdow IIS* F on the other band, wiD encourage bleeding 

tL Olttaxudn^. — In the ftrat place the wound itaeli ahould be 
o o v ar e d with a dean dreeamg, and attention directed to the thorough 
deanatng oi ha a ur rou n dinga. lUa ia efieoted by ahaviDg, by the 
free uie of eoap and water followed by greaae aolrenti auch aa ether 
or turpentine, and by anUeepboa aoch aa alcohol, merroriala, lyioh 
or oaiboGe. The wound b then uneovered, wuhed, freed from 
fomgn particles and laoeiated ihrtda, and awabbed out with antl- 
•ephca aoch aa hydrogen peroxida, catbcdlo, nt e re nrUla, lyaofoim, ete. 
Or the surTOunding akin may be cleansed with aoetone and then 
painted with indme, without the prelumnaiy oae of water. 

m. Invoatlg&tlon la neoeflaary to aecertam the extent of the 
wound, to facflitate dieoOTwy and removal of foreign bodies and £rag- 
menta of clothmg. and to tnaure reoogmtion of daLtnage to hnportant 
itrncturea auoh aa Derrea, veaaela, tendons, bone, and adjacent jointa 
and body eavitiec. Thorough exuninaticn of the nerves and their 
areas of diatnbuticm before the pahent la ancsthetued will enable 
the turgeocn noi only to give a more accurate prognosia, but also to 
adopt nMsauns for their repair whilat In the skull special care is 
necessary to ensure detection of fractures. If present. The question 
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of the amcKint of exploration deanaWe in wonodj over jcanti n ooo 
of conaiderthle diffloolty A definite role, horerer mart be doTn 
that m no casee are gnch wounda, especially if prmctxrred, to be probed, 
for this procednre xa apt to entail soiling of a joint whioh otherwae 
might haTB escaped infection. If the wound has been mflioted with 
a fairly clean matmment, and if joint-involTercient be other prob- 
lematioal or of aligjit character as demonstrated by the eacape of a 
drop or two of aynovial finid, it is advisable to tempoiue, lo to deanae 
the more superficial parts thoroughly to attempt no inuoediite definite 
exploration, but to await evidence of infective joint involmnent, aoch 
as nae of temperat ur e, local beat and redness, efinsoo into tbe jouit, 
pom and limitation of movement, or other mdicationi for intetfa 
enoe. It moat be remembered, however that any trauma in the 
region of a joint may give nae to a non infective aynovial efioBOD 
mto the subjacent arbcolar oavi^ If on the other hand, the 
wound into the joint be certam and &ir}y extensive, and the 
inatroment be undoubtedly dirty iminediftte open exploration i» 
advisable. 

The expenenoe gained m the War has shown that acadental 
w'ounds are best treated by immediate exosion of the tijsoea that 
have been exposed to infection thia method not only removes tbe 
greater aumber of the orgamsms that have entered the wound, before 
they have multiplied and sprea d, but also tbe damaged tIsso^ which 
a BO favonrahle a nidus for tbar growtL In such circumataDcea the 
wound may eomefames be sutured and healing by flrat intention may 
be ob tain wi but inasmuch as It is impoenble to be certain that 
infection tiof been abohahed, it is better to pack the wound in all 
its mterstices with flavine-soaked game, and then on the second c* 
third day (lc. before granolatiOQa are established} to remove the 
ganni and Buture completely if infection be absent. Suture performed 
at tbi» time is commonly known u dtiayed jmmary ndv% if done 
at a later date, after the estabhahment of gninulationi, tbe taro 
tecondary aidurs is applied. 

The Mwin general rules may be laid down for the trestmeut of 
■wtrands suspected of inrolnng the pentoneum. 

Oarefnl oiammation ii also neoesaary to diacoTer the 
and position of foreign bodies, aueh as needles (p. 283) pieces 
broken tool, and glass. , 

It Coaptation of the wound sorfaces and edges it to be earned 
out by one of the methods described hereafter Accurate 
roust only bo adopted when deanlineaa and dryness have been 
It is usM therefore^ not to abtch up ponctored or 
Ucerated wounds closely room moat always be left for elBcieBt 
drainage. 
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T Drainage. — A. drain ihoiild Iw nt«d — 

(a) When doubt existi u to efficient removal of Infective 

ctaterUl for example, in pnnetorod iroandi, 

(b) When eSeetive hKinoatajoa ia not obtamablek 

(c) When, owing to aeTeto laceration or contoaion, tome 

neotonB it expected. 

(d) When it la impo«ibIe to avoid the exieteace of an actual 

or potential cavitj in the deeper Uyen of the wom>d 

m which tertun or blood may aecmnnlate. 

We moxt here draw attentum to acme fallaoiea in draining that 
have in the paat defeated the very object of the ptoceea. Too often, 
etpecdally in the abdomen, hu the tnhe been kept m unneceanrlly 
long, for after a ihort tame, from twenty fenir to forty-ei^t honra, 
the general abdominal cavity beoomea entirely abut oS by adhfunu, 
ao that aftex that penod tha tiugeon ta not draining the genoal cavity 
but merely the track of the drain. M o reove r the tube jiroventa the 
•doaure ol the track, which, therefore, lonna a pecth fox acconda r y 
xnioctura from the ikin. Supparatiioa from ita walU it induced, and 
the acnple drainage track la converted into a anna exuding put and 
demanding treatment wtdoh pxotiseta the oonvaleacanoe. 

Pot a PTnOte reaaoQ it u adviaahle to avoid drainage of abaceaa 
cavitiea due to pure tubetculoua « m many eaaea, pure ppwtmocooeie 
infection. Secondary mfeetioQ, uvoally by the ttaphy k o oeo ua, enteca 
along the and may lead to long-costioued luppuraticiii with iti 
aopiele, amyioid degeoeratloa and exhauation. 

Hod ten anrgery therefore, alms rather at emptying anoh oavitiea, 
treating their walb by gentle curettage, by appheationa of iodine, 
iodoform, or otber antiaeptio, and by careful doenre ol the maaioa. 

This proceaa may need to be repeated, but it ta greatly preferable 
to the lang-oonfatmed drainage whtoh was fonnniy employed. 

Drainage may be aecompUabed by the agency of atrandi of salmon 
gat, hfwa ehiT or annilar material in the ■-•■e of »TT\»n woonds in 
•which but little effimon is expected, or in larger oolleetiona by the 
oae of tubes of indiarubber gim, ceUuIaid, or metal, m wbeh lateral 
bolea or ilita bare been made. 

Precautions must be taken to prer e iit pi e asm e againat vessels 
by any ngid, or especially any stron^y elastio, drainage material 
in the preaence of infectwn such preaa ni e may euuxe oloemtion o{ 
the veaat l wall and secondary bsemoiThage. 

Qauxe wKks are sometimea employed, either alone or as a central 
atiip down the htmen of the drainage-tube, with a view to ascstlng 
the removal of the fluid by cspallaiy auction. Car^ how e ver must be 
"taken to eiaiue by looae pnrlring that they act as wwl-m and not aa 
plug!. A useful variety is the dgarette dram, which oonasts of ahet 
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n&tmg Uyen of game and dental robber cn proteofave. It a mide 
bj lajing a tquare of gauze upon a eqoaie of piotechre ai>d thni 
looaelj roHiiig them together m the manner of maVing a ogarette. 

In thoee wounds that arc certainly or preaomably infected, the 
Oazrel Datm method of wound treatment u to be itron^y recom- 
mended- It IS pnmanly a method of applying a powerful tntiieptic 
to the depths of a wonnd bnt it also faTonn dramsge. After com* 
plete investigation of the wound and proTuion of adequate dramafe, 
■muTI robber tnbee (Fig 12) which are closed at the dotal end and 
punctured laterally with punch boles, are distributed orci the woond, 
the number of tubes depending on the size of the wonnd they are 
so arranged that when the flmd Is injected it escapes throngh the 



I.tOTEl bolM in tic tab«. and 

Uct the tube, are maintamed In poeition tj a Hght pacl^ « 
gaure. and the Dakm fln.d f. Inj«rt«l at tw^ ‘1^“ ‘SSuj 
vala in an amonnt enfficient to cover ^e raw with 

without overflowing The nuTOniidinj i^d be em 
eterilo vaielin to prevent imtation by the edubm H 
to eee that th. Uteral hole, m the tnl« arajjA 

and not lying agalnrt the eldn. I’'' -‘“'t' 

a m... of Xnbent wool, and 

the latter to prevent aoaking ol tha bed ^ Thu 

Indilktion (not irrigation) o' 

fluid give, ofl free oUorine are re- 

featnS fa the repWity with conteal 

moved, and consequently "^l^irthe method by taldag 

rf the wound i. reduced. Carrel contrcBed the tn^i^ 

trom th. wound and connting th. average number nuerec 
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orgudimt Men in & nueroaoopw Betd if tb« number teen vu Im 
than one to tbe Add, he regarded the wocsd u duneallj Ktezile 
and fit for feooodary t o t or e. In doing tecoodaiy tatore, the akm 
edgea ihoold be ezdied, the deep perta of the voinid obhtented by 
gtcirded mattreM totorea, and the akin edgw aecorately appoeed. The 
tocceea following aeeondary aotnre la greeta If the wooimI can be ren- 
dered dimcilly atcrfle within ten daya of ha infliction after that 
time the reaolta are ao ramble that it can hardly be reco mm e n ded. 

vL Raat. — Heat, both of the patient «Tid of the afiected part, 
by poatnre, tphnta, aocorate ccrtntlng and bandaging, etc. la obnooaly 
neoeaaary 

YU. Madnten&noa of the^tfoneral hoalth moat alio 
reoeive attentioiu 

NEEDLES ETC.. IN THE TISSUES 
The looaHzataon and remoYal of aharp-potnted bodiea, inch aa 
needlea, from the tlatoea may be a matter of eaae. Fieqoently 
howerer eren with the aid <rf the X rayi, it inToIrea tediooa and 
eztennve dmectkm, often amidat Important atruoUtite for example 
m the palm of the harw^ Prolonged attempt!, therefore, ahoold x>ot 
be made wrthoot earefol ndli^nphle localimtian. In Tiew of the 
fact that a needle may tnrel throngb * eomparatiT^y great dittanw) 
in a ahort time if moremeQt of the afieeted part* hat bm permitted, 
the opesataon thoold be p e rf o r m ed as toom after the radiogram hat 
been taken aa postiUe. It mntt be remembered that with a aingfe 
photograph it la diffleult to detenmne the exact plane and direoticm 
in which the needle Uea. Rehanoe upon thla method, therefore, may 
lead one, m the flrat plaoe, to ^ down upon the palm when really 
the needle liea pottedcriy to the metaearpala, and la the aecond place, 
to form an inaectoate jodgment of ita ax* owing to foreahortening 
by obliqmty Henoe H b deairable in all caeca that two Tiewa be 
taken, flithec in planet at right an^ea to one another or In ttereo- 
•copio regwter Foihapa the beat method b to oondoet the operation 
In the X ray room ao that adTutage may be taken of the flaoreacent 
•creen. An aceoiate impre ai ioa ol the poaitioo and tUe of the foreign 
body may be obtained oy atodying tbe part from all points of view 
with the Kiieen, note being talcm of the relattre extent of moremeot 
of tbe bonea and the ne^e od rotation of tbe part. Sometimea 
another needle can be mtrodnoed and made to tmch the embedded 
one if so, an excellent due ts obtained to ita wbereabonta and the 
operation is materially faeslrtated. 

AMPUTATIONS FOE INJURIES 

Modern surgical methods, ^tunn^Bfmg many of the nsla of 
sepaiB and by ndacmg sboek, haT® graatiy modified tba certam 



204 WOUNDS AND WOUND TREAT^reNT 

indioatiotu for amputation for injury Primary ampntatiott, tiurt 
u one performed immediately after an mjury or aa soon u tie eiock 
haa pa««3 o5, la oertamly called for m oaaca of aTnluon of a hah, 
of complete pulping, or of abeolute deatroction of both the artenal 
and venoUB supply to the part. BitenoTO lacaiafaon of tie ifan, 
or damage to the mam veaaela. nervw and bones, a not now to be 
regarded as a sufficient reason for pnmaiy amputation m a part 
otherwise healthy for atm-graftong, vbsmI and nerre-future booe- 
grafting, and other ccnaerrataTe meesurea will frequently permit the 
retaitian of a oseful Umb 

The Burgeon most therefore take into considsiation the gtnertl 
health, age, and constitiitiOD of tie paticnty and the probab^ ash* 
eequoit value of the Umb An old or debilitated subject a mors 
likely to bear the comparatzrely ihort ooUTaleeoenoe from an ampn- 
tation which heals by first mtentioai, the protracted and veait- 
aome recovery which foEowa the adoption of eonsarratiTe metbodi, 
eapemally if they require a reoumhent posibon with ita atteniint 
dangers of bypoatatio oongeation of the Inngi, pneumonia, eto. Agsui* 
a patient in poor mroumstanoca is fraguemtjy better ofl with • i±i®P 
capable of adjostment to an artiileial limb than with a Ucget end 
more or lees mutilated member leqnumg kmg-oontmued oare> 

Erery effort must be made to save parts of an upp*t 
especially the thumb and fcngen, inasmuah as no arhficlaJ lubstitat* 
performs their dalioate datiea so aatufsctorily as arai a dtnu^ 
band and arm, whfle the lower Umb which chiefly lervef for mppcrt, 

If readily replaced by a oompaimtiTftly nxnple apjsaratna 

Becosidary amputatioti ta reqnned m cases m which Kpso h*^ 
supervened and u p io greeatve m which gangrene ha* occmted or tt 
which the Umb resulting from oonservatiTe measure* prore* to W 
uaeleaa or even detrimental to the patient. 

Amptriaboos for infectire oaodiboDM, or in which the 
likely to become infected should be left widely open with fUjw taiwd 
beck to permit the freest poasiblo drainage then, depending ^ 
rapidity with which dirucal aaepeia can be secured, the 
be covered by delayed primary or by “ secondary ” suture- 
the flaps axe thus left open retraction most be prevented by 
And extensnm. 

SURGICAL TECHNIQUE 

Introductory and hlatorioaL— It u mm«es*ary ^ 
pare modern surgical results with tho*e aohiered m 
^y*. The cnonnmis advance* doe to the recognition and 
cation to s ur g er y of the work of I*asteur and other 
the germ theory of disease, and to th« adoption of laitet • m*' 
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are a matter of eomioon knoidedgo. laatera methodi implied tb« 
£r» UM of powerful antiaoptiot detigned to HIl or mhlbrt the growth 
of infectiTe organaniH- 

To a eertam extact theae chemioala, neceaMnly nntaiit, are ttOl 
in ererjdajr qm, birt expeneDM has now tan^t ns (1) that some 
of theae lorfons (e,g. perohloode of meromy) axe oompamtmJy m 
effiaent in the bodj owing to their intaiaotion with its proteins, and 
(S) that owing to their irritant character they deritahM and lower 
the leaistaiiee of the normal tnanea to infection. 

Thtre is now a general tendenoy therefore to adopt zneasnret 
to nuoKKorganimiB by the thorough thermal steriliaation 

of all material hroo^t into contact, directly or indirectly with the 
twenes, and to limh the nae of antiaeptics to dismfection, so far ai Is 
poasible, of the alnw of the mrgeon of the patient. Even here, in the 
practice of many surgeons, theae chemicals are relegated to a secondary 
pontKm aa eompsred with thoroo^^ oleaming with soap and water 

SorgeoDS of the “ antiaeptio '* school trust mainly to chemical 
methods, whils those of the aaeptie'* prefer to rely chiefly upon 
mechanical and thermal of sterfluatioiL 

Basis. — The genecal prfncaple nnderfying modem surgteal tech 
napis is that aU v^/le^un 0 / «o«ad« w dmv«d frxm mxlowt, h being 
nndnitood that without " must be taken to inehids almost all tha 
mncoQs eanties as well as the external sorfacs ol the body Teohmoal 
detaiU 1 X 0 planned on the assamption that noxxoal nncxpoaod tiisnea 
are sterile and therefore in pcactiee anlo-mfectioii oocnra so 
rarely as to be na giigib la. 

Amrmg the ertianeons potential aomces of infection are indaded 
an roaterfals that may be brought mto contact in any way with the 
wtmnd (a Its siiTroandinga. 

Bonroas ot Infe^oiu — It u adTuabls at this point to 
consider briefly the common paths of infeotiaai in a case not 
prenoQsly infected. 

1 The lion of the patient, and of the sur geon and his anlitants, 
is probably at once the most prolifle cause of defilement, and the one 
most difficult to dw*] with, owing to the inacceasihihty of the numerous 
organams that habitually infest the flasnres, hah- foOkles and (d^dular 
openings, and the obvious impraoticabflity of thermsl sterfhastion. It 
must be confessed that ideal surgieal dtanllneas of the has not 
yet been attained. 

i. The clothing of the patient, and also that of the surgeon sod his 
ssn stints, shoold be of material that admita of stctilixatioD by heat. 

3. The mnoons membranes of the patient are, as a rule to be 
conshicred Infectrre, but rt must be tumembeted that in a healthy 
pdon, the following parts are stnSe - 
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L The muooQA meiahiMe of tie ccwe end its scctmar^ 
except in the infenot meetiit. 

JL The middle eer and its edjecent cavibe*. 

ill. The stomach and doodenum, which in health contain prarticallj’ 
no infective oiganifina. !]iioee ingested are lapaDy da ti o j ed 
bjr the free HCl 

IV The unnary tract down to the bladder and m men probaU^ 

the bladder itaelh 

V The body of the nterua and the Faflopun tnbea, wiici are 

normaHj free from organisms, thottgh the cerrii b not 

Bat swot operaticma are, as a perfonned on ah these mseoei 
membranes when m an unhealthy oooditron, th^ are for practical 
porposeii to bo ooemdered as inf^ve. 

4 InatrameBtSs 

0 Lotions. 

6 Drossmgi, sntiires, ligatures, ete> 

T The air Ahhong^i m the early days of the Listcrian procedmt 
this was regarded as s fre^pient and dMgerenu aomt* of lofectica, 
It IS now prored that in the absence ol djinibta, dust, and partidca 
of moattire, roch as droplets of sahra expeDed W t al H oa, weemi#, 
or oonghing, the atmosphere of the operating theatre does sot ccarry 
pstiogeoetio erganumj, In a well regulated theatre, therefore w 
few organisma gam entrance in this manner that th^ 
negbgihls 

METHODS OP STERTLIZATION 

1 HeohanloaJ and colverit. — CSippmg and Bcrabbin?» 
tuned With the oaa of soap*, ether petrot tTnpentinci other 
grease lolventa. 

2. Ohamleal. — Antbepbo solotion^ vapoois, and paste*. 

9 ThermaL 

L Dry heat 

(o) Actual cautery 
(h) Flamea. 

(e) Hot air 
iu Moist heat 

(a) Boding. 

(b) Steam — i 

a. At mt ,1 100* O, not ondCT prwnirt 

Dot »o tttortted M ^ 

$ In motion, .t lOO" C, tiA not nndn r««®n 
— ordinary live steam. 

V Snperheated steam foot so aatamted a* t) 
i. Steam under high pressure 



STERILIZATION BY MOIST HEAT tS; 

1 The znoohajiloal and solvent metbodi sre all important, 
and praotkaH/ mwt nerei be omitted aa a pretiminaiy to any other 
fonn o< dinnieotiocL Stecilisatkin ol the akin bj the atrocg alcohol 
and the Iodine methoda ia the otM exception to thia atatement. 

S The ohsmlool methods depend cm the nae of the vanoot 
antiaeptu kHiona and Tapcmi, which will be diaooaaed later 

3. ThermoL — L Dry heat ia ooosiderably Uei germleidal than 
pincft b**t of the tame tempermtare^ and therefore baa been largely 
auperaedad. 6 ecaaionaIIy the dame ia n*ed for the rapid dumfeetioB 
of email inatrumenta, anoh aa vaccination toola, platmom loope, etc. 
or for bowla and amflar ntenafla. 

iL Moist heat — (•) BotUng tat twenty minntea in water or 
better in a 1 pei-oent. aolntion of aodmm booarbonate or aodnun 
bibotate u the method avaaHy applied to matnunenta. Soda or borax 
not only preventa the tamkhmg of the ateel canaed by bollmg m pltn^ 
water bnt aUo raisea the bodmg-poini of the fluid to IQi G. It U 
esMntul that the matmmmta ahoold be completely eorered with 
the aolcUon and that the bd be kept cm the pot or atenEnr m 
order to prevent e xMaar ve koa of heat by eeaponUon from tha 
nitfaoa. 

Even iharp matncments may be boiled if thar edgea be caiefnOj 
prcteeted with Imt or cotton vooh thidonbiedly hoverrer frequent 
boGinga do impair their temp«r and thmdoie many mgeana content 
themaclrea with immeixton of kmvea m ipurt or pure eaibobe for 
half an hour or more, 

(t) Stans. — (a) Bteam at rest la leaa effidwt than Lie itesm, 
and k not now nsed. 

(y9) live steam (steam m motien) aflorda a valuable dwinfecting 
agsmt, aapedaOy for gowna, towala, dremgi, and othn fabnoa 
Yanoos atenllaeca hare been denaed among the beat known are 
Bdumnitlbnach a Lautenaohlager a and Btaek’a 

The kettle la packed with the matenala to be steiihaed, «.n<^ placed, 
with ita ap art ur ea open, in tha atenlixer which ia then okaed. The 
steam a admitted and allowed to drcolale fez an hour After tha 
contecta have dried by erapontum the apeiUuea are eloaed by means 
of the thding platea and the ketUefol of drtannga ia ready for nae. 

( 7 ) Tha use cd auperteated attam mvolvea the proriaion of 
clabotate machinery aM does not give reanlta ao good aa those of 
steam under pi ea s nr e. 

(d) SteauD under pieaaure aSbida the most aatisfactoiy method^ 
but requires the oae of an autodave. It Is therefore mors appfieahle 
In the cue of hospitals and simllat inititntioM fJi«n In pnvate practice 
The dresBinga are placed In SehlmmelhQioh a kettles, which are tab 
jected to steam at a p i ea am e varylag from 10 to JO Ih. for 16 to 
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operatmg room, in tim oonntty most snrgoon* content tlienj»eln> 
With lets diMtio method*, *ppartin% without detnment to the oeptlc 
rofult. The furgoon having pot on over boots and gproi^ 

if it be hi* onstara to use them, proceed* to cletnse and daiafect hn 
hands and arms thoron^dy hy the method* detAiled tbove. Then 
from a stenluer drum, held open for him cas nf ha jjairtaat^ 
^ tatae a aterflmd overall and putt it on, being careful to tTrad 
any oontact with its outer cocface. A *tenh*ed cap mtih 
having been fastened on, he proceed* to the prooet* of gloting. 
He mu*t fir*t asaure himself tiiat the glovet are free from n*«lle 
puncture# then avoiding aH h*jw^l>Tig of their outer nirfac* 
with the nated hand, he seixos the everted wn*t of tie glove and 
draws it cm aa far oa poaaible by gentle traction, completing th« 
accurate fitting by atrokmg the flngen upwaida with tteiiiued gtutt 
If gloves atenliied wet be used they mar he fioated on while foO of 
lotion, or pulled on after wettmg the hand* with «pint if dry gJovea— 
which we prefer — be employed, they ihould be powdered ni*ide inti 
■terflixod talc and drawn over the thoroughly doed and portkwd 
bands the powder should not be used m such gnantrtv u to fans 
a definite depoct msde the glove 

Any moisture muft now Im equeeaed out and the aleere# of the 
garment mtroduoed beneath the wnsts of the gfovee the rmgeA 
IS then ready to hegm work. 

PREPARATION OP THE PATIENT 
The patient should if posHble be under obserrstaon for forty 
eight hour* before operation with a yiew to thorough gnieiaJ 
eiannnation Mnd record, and also to accustom him to hi* nirrtninding* 
and to confinement m bed- Dnnng this penod the bowel* •houH to 
cleared out and the oral hygiene attended to The teeth ehouH 
be scaled and cleaned, and the mouth eyitemat fc a J Iy waaisd oct 
especialiy m all operations mvolving the mouth jtw* neck, e^ 
digeative tract, and m case* requinng prolonged anfwthefio. U tH* 
precaution bo ngidly observed, tbo number of efi»e* developing 
operative prwimnni*, secondary parotrti*, etc., will bo greatly 
In g**tno reins and In case* of Intestmal obetruction 
ftercoreoeou* vomitmg bs present, lavage of the ftomach 
practised- Its *hght addition to tho ihoel Is more than 

by tho moreaaed safety of the operative procedure and tto 
lessened nsk in the admuuftratiQn of the aiucsthetio. 

The tldn for a wide area round the proposed site of operatwo niiy 
bo prepared a* follow* — , , 

On two dap beiors the operetjon tie *ite i* shaved lor the 
of remoTUip net only hair but also superfidiJ epldatmii 
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tgi 

tltorongMy wuhed wrth Kwp wmrm wmter for fifteen muixrt**- 
Tbe oul bnuh tbcmld be freely tued for all patcbei of roughened and 
hardened ikiii inch a« that of the hands feet, and prepatellar 
region, but on delicate ■tmn tt fieqnentlj does more harm than good, 
by causing abrasian and hyperamia, and by ecmbbing in mtcro* 
organisms. The port ihonld then be swabbed orer with turpentine 
■nH with ether followed by some effleint onttseptio lotzo^ and 
finally eorerod with weah ontisepbe compiewee. Wammg u neoeo- 
toiy ogomst the ose of weak oarboHo compreeees on fingers or toes 
(or fear of gangrene 

On the eT wning before operatkici thia dnesmg la icmoTed and the 
.»V»<nnng pnx»M oTO repeated, followed this time by dry dreesmg 
or tgsm by a weak ontuepde oompreso, which a not disturbed until 
the patient u cm the table ready for operation It u then lemored 
tod the port washed over with spmt or other lotion. If the ptenons 
clesnsmg be trustworthy it seemi to ns unnecessary to wash up 
ogam oc the table, os ts the practice of many sargecaia In emergency 
oases, lelionoe must be placed on thorough washing st the time of 
openbon and some snrgeocu ate content to depend on such 
biizaediate oleansing even m cooes where time wonld peznut the longer 
procM 

The metiiod of skin dkinfeebon by iodine is simple, rapid, trust 
worthy and espemoUy suitable for emergonoy operations. A ptoo- 
ticol point IS the neoentity for troidonee of the immediate prebmmaiy 
use of soap and water which br causing rweJhng of the prickle-cell 
layer prerents thorough permeation by the lodme. 

The port should dthar be shared twelva boors previously with soap 
and water oc dry-ebaved jost before the operation, and then pomted 
with the chosen preparation of iodine. By monv the official tincture ts 
used, but this tends to prodoee on erythema unless !t is freshly made. 
Others use s 1 per-eent. solution in bensine (Bogdan) or in benzme 
and paraffin (Enn) Esau s formula is — 

TmoL lodi 10 

Benxlae y) 

liquid peroflla £S0 

These farmuhe have the advantage of oemtonung on efficient fat 
solvent m addition to the ontiseptio. 

lodme may also be used m ohloiobEm sohitioc (1 16) and tM« poe 
sesses the merit of formmg a more stable preparation tK<n the tincture 
Acetone also affords a useful method of ■Inn preparation. Aoetont, 
bv Its elf , IS a feeble antiseptic. Coanhtned, howerer with Iodise 
or with alcohol (equal ports of acetone and Bo per cent, oloohol) 
H gives eieeHent resuhs. But it has one drawback it is intensely 
Imtstmg to some j eople prodoemg profuse lachtymstioci and eoryso. 
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In order to overcome tins diffionlty A. J Wtikco haj mtrodoced a 
oombination of dioUonde of etbjfeoe and Kxime 'which p ntw^f 
the aolvent mthout any of the imtatmg properties of aoettne. The 
ase of thu oombinatian entirely doet away with the need for prolonged 
oJ e a rnfn g, oompretaee etc^ and for tha renaon add* to the mental 
and phyaioal comfort of the pabent. Hw method u u foQovt 
About an hour before the opeiabou the area is rubbed over with a 
mirtere of ethylene diohlondo and aloohol on ataiile nrafaa. Tha 
IS followed by rubbmg m pure ethylene dichlonde. The lodina* 
ethyleao-dichlonde mixture ta then over and the 

whole covered with a sterile dressing The leaufta are ooeDait. 

A S-per-oent. solution of piorio add m spirit has pr oved a qmts 
aabsfaotory aubebtute for the iodine solutions, and is espedthy 
raloable m oaaee that are sensitiTe to iodine, e.g. childien. 

Disregard of the payohioaJ oandiboa of the pabent ia only too 
common The surgeon tends to r^aid the case aa one of dugneatw 
or therapeutio interest, and to realise that he haa to deal with 
a personahty as weD aa with a disease. To inspbe in the patient 
pl^d couldence leads to guiet annethesaa, lees shook, ^ 
aataafaotory oanvaleeoeace. From this point of view the choice of 
tuitsbls BoiM and the oontrol of the patient i faendi are apeeuBy 
important, and may call for stroog but tactfnl d e al ing 

The patwat should be led to thmk that the operaboo is merely 
an incadeat m the treatment, and should be dueomaged from focusing 
his whole attonbon upon it. Wo behove that the systematio vioIeBt 
purging rectal lavage formedy so usually adopted, whether ipwiafly 
mdioated or not, frequently do more harm by disturbing the mental 
oqoilibnam than good by the removal of the maTinrom of iteicorsl 
matter . .. 

The mamtenanoe of the body warmth is very imporUtnli especially 
in nhil drrm, old end feeble peopht and the viotims of teviio 
The operabon table abould be wanned, and the patient warmly dw 
■nd surrounded by hot-water bottles, placed with duo care to a 
bummg dunng uncoosojonsnesa , 

The alteration in diet necessitated by the anaathetio is discuMW 

at p. 71S. As a ptelmiinaiy to operations on the stomach snn da«eii^ 

it is recommended that, when crrcnmstancea permit, for two , 

fore operabon the pabent be fed on foods that have 

PREPARATjr' Hf BOOH f 

1 In hoapItaL — It is / in this wo| 

modem theatre construeboru ^ 

if In prlratn *" the 

cleared carpets taken up % 
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famitore remored- Tie flooa iltoiild be wulied and tie room darted 
with moirt dotl^ Some wirgeon* heve the room dumfected with 
moirt formrtm Tipoor bat, if thi* be used, tbcrrou^ TmtiUtwo U 
efterwuds teerntml. 

The foUowing ■hoold be pwmded — 

(s) A porUUe opetatmg-tible. oepeble of pennitting the lutui^ 
end lowet^ of the heed, end of ginsg the Tnndelenbaic pocrtioa. 
Tuhaf a ntrrow bnt firm Wteht table, ox two tnUfii end to nd 
or in the form of e T m»f be and. 

(6) Three mrn table*— <[ne (or dnexmga, rtenllxec, druni, rto. 
a for nutnuaent-tzaji and the third for the anerthetut. 

(e) Serenl atezikced bovlf and batuu. 

A Urge koppiy of hot and oold rtariTized water. 

(i) A oonTeoient tartmment atenllxec. 

(/) A plentifal anpply of the ohoeen loticmi (ne p S96) 

(y) Ffflfrw mt ItghtiQ^ — preferably a natnial north Hght. Also 
hnH Umpa , 

(i) A couple of washsUnds, with bdled naH brtishea. 

(0 Blankets pmned oxside elean aheeti for laymg ondex and orer 
the patHitt. 

O') A piece of dldoth to spread onder the table. 
iL 7 a <m aswrptAey the leas dxstarbanoe of the room wHh a view 
to ftleajLjnig ; ^ the better It is wiser to leare dart cc the fioor than to 
rtir it np m a honied attempt to prepare the room. The floor may be 
oorered with damp theeta, but otbermn Tory fittle ihoold ba done. 

PREPARATION OF INBTHUlIBNTB AND UTENBIIR 
Siarp-tdfed deal tartnoiwAti may be disinfected by immersion 
for half an boor in methylated spurt or for Ifi mlnntea in pure 
caibobo or they may be boQed m I per-cent, soda solution or borax 
•oluttoQ ftxr 4 to 6 mmntea. The blunting so liable to occur in the 
latter two methods may be, a* we hate ud, largely prerented by 
wrapping the bUdei in cotton wool or Imt to obrlate ooctaet 
with the «wi taming veasd. 

Blunt dref tajCwRCAts are to be steriliied by boilmg for SO mmntea 
m 1 pei-ocnt. soda or borax solntiofi. The addxtim of the soda 
or bo^ (a teaEpoonfnI to a pint) to the water aems the double 
puTpoee of pieituUng dscoloratson of the instrumoits •nij of 
raising the boiling point bom 100'’ 0 to anything be tw een 104 C 
and 106* C It u enential that the sdotian be in a state of actire 
•buHhson, that the instmmenU be completely immersed and that 
the ltd of the stezHixei be in pontzon. UnlM tbe Hgmd be kept 
stirred by tbe proocM of ebnlfitiao and the bd be kept on to premt 
rapid erapotabon accompanied by cooGng of the surface, the 
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temperature u not muform throogiumt, and u frequently kn tka 
100“ 0 at the furiaoe When tbo prooe« of etenhiation u completed 
the initrumente are laid out on a tray other on a dry itedlned 
towel or in iteiiUied water apint or 1 30 carbolic, 

Ol(u$ nutninajit and etzD taoiB giaas-end mettl butruauatt, toeh 
aa ayringes, are liable to oiaok if put direct mto water tad 

therefore ebould be put first into warm water which la then raited to 
boOrng-point and m a m tamed at that heat for 30 minutea. Injecbco 
•jxingeB are fr©<juttitly stenlixed by immersuig the needle m twI fit h u g 
tie aymige mth oil at a tempemtore of 160® 0. Thu tempcitore 
may be roughly taken to be that at which bread immersed in the cfl 
ifl fned brown. 

Stltxr and ruHer oaiktiat are sterilued by bnnmg ffwa-rfaidc 
taSXH«rt may be kept m glyeonne aud perohlonde of mercury or 
m long test-tubes fitted with caps cantammg fortualm so that the 
matruments are kept contmuoualy m a mout fonnalm Ttpocr. 
Boihng u very efficient, but quickly rota the fabne. 

tTZocei may be boiled m plam water without soda, or a teriE t f d 
dry with the dresainga. If the latter method be adopted, rt b Msenbal 
that their freedom from holes be ibst aacertamed, and that, in caiei 
to prevent sticking together they be thoroughly dried and powdati 
It li cur custom to stedhse the glom, towels for drying the hinds, 
and a castor of talc powder together m a separate amill drum. 

Bevit and banas should be baOed in a large copper la essr* 
where this u unpraoticahle the dithe* may be flamed by rinsing 
m methylated spirit, which is then set alight. It is obnous tist 
the oomman fault handling bowls with the thumb mnde mast be 
avoided 

PREPARATION OF DRESSINGS BWAES SPONGES Eia 
Th«e should all be made of stenliaable material The nee oI mann* 
ipooges should be entirely abandoned, owmg to the involved proce*^ 
and uncertam result of their preparotaon In tim stead for w 
packmg-off of cavifaea, e g the abdomen the surgeon may 
rolls of gauxe or squares composed of eeveral layers of gsute 
together ■nd having a tape fixed to one comer brought out of w 
wound and caught in forceps, to prevent Ices in the abdomen. 

For use as mops swabs made of cotton wool tied m g*ii® ® 
small squares of gauxe in several layers, are convenient and oompletel^ 
ftetilitable. 

We prefer iimplo, plain gauxe and wool to the medicated vanew 
such as those impregnated with iodoform, cyanide, or 
If these be used they hke the plain dressings, must be sUiffiiw ; 
beat, and thus much of the lodm® is driven off slowlv from lodolonn. 
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Iodoform gum for pudoog u often need in Tiev of tlto tact that it 
girt* o9 nucent iodme m oontaet with pni or blood, bnt it may Mt 
Dp unpleasant loesl ImtaUon and general tazn effaota. 

In ifnilar manAQi all toweli, omalla, and othat fabnoa are to be 
rteiilixed by heat 

LIGATURES AND SUTURES, AND THEIR TREPARATION 

Yery raned subctanoee have been need for ligatoie and sntnro 
pniposee in an endoavonr to obtain a matenal which ahall combioo 
all the foDowmg ohamotarifUo* — 

(a) It most be abaolatdy ateillitable. 

(fi) It must retam Ha teoaile stROigth 

(e) It mnat not be abaorbed before it hat fnlfiHed iti pnipoae 

(d) It ahotUd, however, be abaotbabK *<) that in aeptie caaea it 
may not lemam in the bstaea to prolong aoppnration. 

(e) It ahonld be aoH and readily flexible, ao that it may lie flat at 
the eye of a needle and not form an awkward bulge legnmng a poll 
to bring H throogb the tiaanea, 

(/) It ahonld be non imtant. 

The matedala that have been adopted fall nataraOy under two 
heada (1) the ohaorbahft, sneh aa cat^t, kangaroo tcndoD rtindcet 
tendon a^ ox aorta and (t) the •on-ahaorfahfe, noh as ilk, Unen 
thread, Pageasteebsi a oelloloid thread, tOkwocn get, hoiaehair sOrer 
and oiher virea. It ii obruroa that an abaorba^ matennl ia ideal 
for bnoed antoiea and Ligatnrea, provided that it pemita of efficient 
stenluDition Initmoah, however ta none of t]:» abaorbable anb* 
■tanoea used can be boOed without change in their propeitiet, the only 
perfect and coorcnient method of duinfecticn, vu. that by moist 
heat, u appheaUa only in the caae of the ncc-ahaoxbable nttoea. 

■aUiflea all the above eaacntiais ezeept that it viU not with- 
stand damfectaon by heat, and that nanalJy it u leaa flexible than sfli. 
or thread of corresponding sue. Innumerable waya of preparing 
catgnt hava been deviaed sinoe Lord lister first introdnced the 
eaiboiio-oil method which has been abandoned owing to experimental 
proof of ita mefficaoy 

The iodme method of preparation fs ao nmpie and to relatrrely 
safe that wo may dtsmi as formalin, biniodide, and perehlonde 
methods at once. Commercial catgot Is immersed in ether for 24 hours 
transferred to a 1 per-ecDt. solnbon of Iodine in 115 per-cent, potasdnm 
lodida for nght days, and is then ready for nae. It may be stored 
in the iodme aolirtion or dry in aterflised bottles. Before use H ihonJd 
be steeped for a few mmotea in sterfliztd water 

Cat^ prepared by the iodina method is strong, ahsorbaUe, and 
in the practke of a great many suigecna, reEabiy aseptic. It Is not 
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•o ttaog, homjvtr nor lo flunTilo « rilk or tlirwj, both ot wtmi 
po«^ tho addrijonnl Edyintag. tlut tioj- am bo boiloi Moroortt 
EioWtkon hu collacted 31 of poitopeimtiTo trtanui foDcwiog 
th# OM of Mtgtrt, birt dom not itato the method by whwh It vu 
prepared, while Webber report* three cues foUowm^ lodued algrt. 
For septio caeee «n abeorbahle hgatuie hu «ich undcrobted tdna 
tagee, m that the tnppnratian u not mamtained by the of 

a foreign body that, if reaKmable oertaunty of dismfectKH can be 
obtained, thu m at en ai ahoold be nsed. In aaepbo oaaea then feenti 
to bo no objeotiOQ to the uee of mile or Many itngeotu rue 

catgut for all pnrpoaea. 


LOnONB 

lahont of great vanety ere in common nee by moat furgMiis dmhi; 
then operationa. Between the aeepbo aohocj who avtud loticm or 
use only etenlued water or talme eolobon and the antiaeptio Bcheo] 
who nee atrong grrmjcideB freely there hea the great body of gewml 
enigocma who rely chiefly npon compiete iterihaaticin bot prefer at 
the aama dme to oee antzaeptio lobona epaungly donog their work. 

A Tety large namber of ohemical nbetancea hare been rntrodsAd 
into anrgioal piactioe m the efort to aeonre the ideal astiaepbe, whKh 
than at the tame time be raluhly and actively gensicida] nm toxic, 
non imtating, penetretmg, and roffiae&tJy non volatile to enaars 
prolonged actios. It ahonid aleo be a atahle compoond, erea vhco 
it is mtrodoced mto the tiasnes, ehonld not comhme wHh albaniiii, 
should be freely eolnble, and ahoold not stam the skm, cfothing, or 
instmmenta. 

Bimodide of merenry m watery solaboo and alcohol are, we believe 
the mart smfahle aubsepbe* for general opeawbre wort Jlsny other 
eubetancee, however sneh u hydrogen peroxide, lodme, carbolw ae»d, 
lysol, and fotmaim, hold valoahfe places fn surgical technique. 

Biaiodtde of irtenairy or potowio-eiercwniC todide, perhaps better 
even than alcohol, folflls the esenbaJs of an idetl antiseptio. It* 
touaty le ■man »■ compared with comeiTe subUmate or carbofie 
It is a powerfol germicide, and os its mtcraction with albonun m 
small Iti tntiieptie valao in the basses cozrespoadj moch more doany 
to rt* test-tnbe eiBcieiioy than is the case with eorrodTe sntiiio^ 
end many of the other meretmal fotiotia. Its power of pdwtrstkn 
IS therefore greater than that of corroiiTo suhlnaate, and It is 
paratively non nritatiag fikms which are very sensitive to 
and, lysol, or other coal tar derivatives, or to corrosive snUiiiiste 
will nsnalJy tolerate free and proI<mged use of UnJodida of rnercury 
withont irnUithn. It stains neither the aldu nor linen, nw * 
diacolonr or corrode steel mstrmnenta, nnless they have been left w 
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it {« aome tuns. Tbs vmtei^r acJitttoQ is tnors eSdsnt in ihs tune* 
as an antiseptki than the more ooatlf fikohoUo solntian. 

AkoJiol affords a meet Taloablo method of stfrrilidng the hands, 
far nrpaMing that ol all other agents ” (Le*dham~Qreen) The 
experiments of rarioos oheerres have shown that the beet getmuidal 
Tahie has been obtained with 70-per-cent, dilation of the spirit, treed 
from 4 to 6 mmtitea. Abadnte ahwbol u less germ wad, al than this 
weaker sobition the aieohol apparently acts not only as a strong 
disinleetant, bnt by tlu enrfsce oi the epithelmm 

and impnsocung bacteria srtnated m the deeper layers of the skm. 
It u ftctial that it be used on the dry hands, otherwise the hsrdm 
mg ob|eot is not attained. Thu n a apeoially smtaUe method therefore, 
for hand steohsatum If dry rabbet ^ores are to be worn afterwards. 

Tins oocnUnatian of aloobobo stetiliatlan and epttheEal haidoung 
with preservatiOD of the d ilut es of the bands not only secorea an 
effiomt degree of m^nnJ tsepeta at the beginning of the open 
tum, bat to thronghoot, by aTtnding the sabseqnnt 

softening of the akobol hardeoed e^etnus and tseape of orgininns 
from the deeper layers of the skm. 

Comwin niUmaiA, perohloade of mereory u eommonly regarded 
IS an effioent antueptso, bnt we believe that rts use should be Uxgely 
abendaned tn favoct ^ lTinin<lwt«i ii yery imtating to the 
tunes and to many ttmii has tone propertici, immediately dis- 
oolonn steel and SLtrer mstraments combmts strongly with atbomin, and 
is deeomposed by soaps tnd slkslis. 

M-alembrotA, ammoruo-aeronao chlonxle m ita nrftstmg qnalhies 
and its power of oombmmg with albcmm. occopies a pontion mtei 
mediate between c or ro si ve tablunate sTwf biniodide. 

OcjMic and. — ^The resolts of expenmsotal researeh into the 
baetencsdal power of earbobo aetd hare been ertnordmaiily varied 
and probably its germiodal action has been very greatly exaggerated. 
Undoubtedly bowerer it has a strong mhibstory effect on the ordinary 
organisms of disease, sren In very dHate sobaboci thos a sohitioa 
of 1 600 wni cause pennsamt attenosbon of anthrax bacilli grown 
In it (Fearson). It hu beei extoixively used m surgery smoe it was 
first mtxoduoed by Lister bat H must be remembe^ that even 
tolnbons of 1 SO are incapable of eompletely steriluing either in 
struments or skm, sven if their actum ba prolonged for several boors. 
Weak Bolittioni are, uevetlhelesa, quite suitable for preasmng the 
sterility of instruments which have already been sterilued, for not 
only hare they a strong inhibrtory aotum on bactena, but they neither 
diacoknr nor oonode the mstrumenta, nor cause them to ba slipperr 
Caibolio aod a strong^ toxio, and. if osed freely on large wocndi or 
in axtermre cantiea, may be abaorbed and cause grave constitnUonal 
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symptoma The paUent begnu by pjusing « greeuah or broimiih 
nune and later becomet pallid with small rapid pnlw dflatad papHs, 
bine lips, shallow rapid breathing and a snbnannal temperttnre. 
This general depreewcm of the yital centre* may pass into a Jott 
dolinum and thenoe mto coma and death- Locally alto, caibciic 
acid hat strong toco effect*. It imtates many and li H be 
applied as a mout dreumg (cspemaffy if weak sohrtacii* inch at 1 GO 
or 1 60 be used) to a part with a ** tHrminal " ciroalatioii, gangroie 
iM apt to occnr msidioosly the patient being unaware of any morbid 
sentatian owing to the anmathetio aobon of the solnticti- Knmcnjoi 
fingea have been lost m thit way 

Creolin (1 to 2 per cent.) ofUtn (piinBed creolm) lyrtrf (1 to 3 per 
cent.) mterol (1 to 3 per cent) uaJ (| per ctot) are ah dsnrtbvei 
of ooal tar 

Lysol being prepared hj eapomflcation of ooahtar oil witi 
alkahs may be oied for iti aoapy as well as for lii antaeptie 
aotioo. These preparabons are all more or leet imtatmg to aenirtiTa 
skuui they are, however leas tone oarbolio aad. 

Oreohn thoold be mixed with ooJd water firrt, for if hot water be 
added directly to the nndihttod oeolm, tome of the cols ate pn* 
apitated- 

Lyto/orm ts a combinatian of fonnaldehyde with soap wiicii 
may be oaed m eolntioiii of from 1 to 0 per cent. It u eonJpaiatrreJy 
non imtatuig and non toxic, and a huzfy efflacAt gesnloda 

Fcmalxn, a 40*per-oent. watery sohiticai of formaldehyde, U 
frequently used in strength* of from 1 to 30 per cent of the fc/nuhn . 
Mpeclally for spraying room* and for dismfeolang very septw wcmndi. 
ItM pungent, nutating vapour is, however a great drawback. 

Hydroyen ftfwxida (H 0 ) la a very valuable preparatron, eaped^ 
for auppuTsting cavitief, fiatnls, and lencma infected with anseroHc 
When rniTwl with pus, eto. it cause* a free efferreaceBce 
due to the aettmg free of naacent oxygen The BJ* 
ahonld give off 30 vahimea of ox y gen on decomposition. If nied 
thla etrength, h o weve r for oomparatiTely recent wound*, hydroga 
peroxide is apt to cause a stingmg unpleasant eensatfon- It 
bowover frequentlynaed in strengths of from 4 to 7 Tolumes. E 
employed for suppmatfrig oaTitrea, aooh a* tie tnee-joinf:, co® ® 
remember that it distends the cavity and open* np the 
pocket* of the synovial memhnme. If tie** t* infected this ^ ® 
conI»^ a desirable aotwn, but if it seem* probable thst they have 
oc*p«3 infection the hydrogen peroxide may can** It* 
from the general joint-caTity mto these bontt, etc, 
pooxide ha* the additional advantage thnt it assift* in hrm«t^ 
and in the loofcning of P^aga. After frothing hi* ceaaeo. 
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wound ihcnild bo wnsbed cle»n with Mmo other lotion, to romove 
dibnt anr^ diforgudxed H]0^ whioh, hnvmf; period with axygen 
U DOW little more then dirty wntor 

Bono nod U e (eobio uid meffootiTO gotmioldo, but t* of Teiae 
for iU "ftp irritating non toxio oflecta. It if chiefly naed for 
the irngation ol the conjonetiTa and of the mocoo* membrtnea, and 
for the preparatioQ of hot fomcatatlona. 

Petamum ptrtwtganau po ta ee acj on aoconnt of ita orld it hig 
power, antiaoptio properdea, but anleaa in ftres^th greater than 
6 per cent. — ue, mnoh more concntiated than that utnaHy employed 
— It b qnhe naekaa. Saturated eohituina are oaed, followed by utn 
rated tolationa of oxabc aud, in Bohatg*a method of preparing the 
handi for operattem. 

TtneL b€taovm eo (Tnai t baleam) u frequently of rahie ai an 
impirdiite appUoatian m oaaes of afKadental wonnda, and b tome- 
timea oaed for fwabboig <mt eeptie eavitiea, and aliO in month 
operabona (Pteiaon) 

/oduM b a very raloabla and powerfnl antbeptio, which may be 
oaed eithei in the form of the tmotoie (S| per cent) of a dilated 
tmetmre in which it b dsnolred in poteaWn iodide (I S per cent.) or 
u a ohloTofotm or ethrlmeHliohloQde aohitjon. If H be need for tkm 
preparation, pterteoa toap and water tzvatmoit abonld be omitted 
for teaaonc already ctated (Me p 291) In faotoriea where wounds are 
not tmeommon rt •hoold be kept in eteck for immediate appheabest 
If thb be done, it thonld be remembered t-hat the tmotore and other 
potaannm iodide tolobons thooid not be more than one month old 
the chlnroform aolutioa appears to be much more stable, and therefore 
more suitable for this pnrpoae. The eombmstion of stamolint with 
antiseptu propertses poMesaed by the bnetnre renders it specially 
Tahiable m. ti» treatment of ohionio fistalm and sorea. It actzvely 
promotes phagoeytoaia, and also stimalate* the growth of grannlatKHi 
tissoe. Ita power of penetratioa throogfa the slfm oan be mcreased 
by oataphoreaia. 

lodcform — Although ta cifro a rflatirely poor antbeptio, in the 
tiisaea lodaform exercises an InblUbTe power over microbial growth. 
Ita use had greatly deeflned before the War and the value of varloui 
emnlnons, such as those in ^yoenne, paraffin or petrol, was regarded 
as largely due to the ezeij^t used but daring the War ita use 
was greatly reviTed m the focm of BJ.? P (bismoth (1 paTta)-iodoform 
(1 part)-paiaffln paste) “ndi paste, If not used in excess, ptored 
valuable, if tboronghly applied to all the intaratloes of a wound which 
had been proTioraly cleansed with spidt and dried it often pared 
the way for delay^ pnmary or lot seoDtidary satnre. It the 
advantage that a wound treated with It requ ir e d leas frequent attention 
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^ one cleaned by the Carrel Dalon method but it had «veril 
dWTmnUgee, e.g beuig unpemooe to X rayi, it reduoed the Tilue 
of snbeequent radiograms and ewe of poBonlng were Ken mti 
^ptome referable eomebmee to the hiimnth content, eometimee 
to the iodoform, and aomotimM to both- The general lymptona d 
iodoform pcawmmg include anortais, oonsUnt taito and andl of 
iodoform, narvoue depression and melancholia, fomethnej alternating 
with periods of haDncination and delirinm there may be pyreii* 
yelloTTneas of akin and oonjnncbTeo and "kfn ernptKina, tie patient 
may die m a state of ooma. Locally Iodoform may cause an actrte 
dennatitiB which may resemble erynpelaa 

Parqffin — SterlUaed Il<^d paraffin can be nrad to dreta grtrm- 
lating woimds and u very nacEfnl m that it prerenta the dr ei n g from 
eticlang to the granulations and the growing alnn maigm, ao that 
no damage is done when the dreoemg is changed whether the nht' 
factory reanlta obtained with it are to he associated with any other 
prope^ is not quite clear 

Dahn a tcltOion is a oarefnlly prepared hypochlonte achitictiv 
especially valoable in treatment of wonnds by tbe CuTel4oBtIIlatloi> 
method (p 26S) This lolcrtion, like easel, which alao is a hypochlcota 
preparation, la of vahie in rapidly cleaning slooghy nleera ney sot 
both be carefoDy prepared, or they wiH cause mnoh local nntaboe. 

fUmna is an andine dye, is n^ imtating to tbe tLsroea, and b 
generally used aa a 1 1 000 solution- It rapidly clean* a wound, but 
its use ahould not be contmaed for more than thr« or foot days, 
because It alao prevents grannlation-faimetion end lo ddayt heahug- 
As a prdiminary to delaj^ primary suture it is exceHent. 

ftmo aetd in S-pcT'Cent. eolation m spirit ia valuable for prtptr* 
tion of the ekm before operation. It la leae irntant than , 

Normal ultn* rrfidKW * aolutwii of common aalt in ttaSlin 
water m the etreaigth of 0*66 or roughly 1 drachm to the pmt. It 
■pproximatea m spedfio gravi^ to Uood plaima, and therefore, ® 
account of rta non-frntatlng and nan-devitaliimg cbaracteii, if 
under aaq)tio precautiona, affords an exceflent lobon for all irwh 
wounds, for akm-grafts, end for debcate membrane* such as w 
pentoneum- , _ 

Sierxliiai voUf {■ freely used by many lurgecns, ^ 

prepared by boiling water for five mmutea in Florence flaata, wiiw 
then corked with aterile cotton wool and allowed to cod 


PRINCIPLES OP OPERATIVE PROCEDimE 
Although tbe general pnnoipk* of operative pro^w 
dlictttKd m detail we must emphaaiie the neceaiily lor^ 
of an eoatohing with the knife or rainng of the akin f»m 
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Fig 23 — Cuthlng’* cootiimoiu 

mtur«. 





Fig S4 — CoatlmioiB aoture comUnl&g co*jrt*tlon *od rtltx*tto» 
(Umlon) ktitcbes. 
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with BmflJl pMasure olcsers which may le»T 6 km* u muigiitly u 
stitch marVn_ 

Another vanety of metal clip is that of von Hcrfi {mra fi*a) 
which has the advantage! that it is apphed and removed by tie siu 
geon B fingers and that it can be ie-«tenhied and used repeatedly 
(Pig 38) 



FI*. a8 — Von Herif • cUp, 
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BURNS AND SCALDS 

By chad woodward FRCS. 

AMD 

HAMILTON DRUMMOND F R.aS Ed 

'Definition. — A. bnm ttcnhA horn tike ACtksi oi diy heet 'opon tKe 
tumec, vKer«u » BCtld U prodnoed hj tlie •ppfitmtian of mobt h«*t 
Tlie fanner ii ccimptnble to rcMuting and the Utter to botlnig. The 
efieota ttpcFn the timee and the bodj geoerally ere, h o wcr er to 
(itinti eHy mmiUr that ooe deempticai vill apply to hoth. Special 
taezrtlon will be made of acalda of the throat, a Tary fatal oondlbon 
reqnmn^ treatment 

In the rUtctoB of Great Brrtain the injrma podnced by noh 
eo f T uaiv e Uqoidi aa nlphntio aod, idtso aad, canxbo potaih, eto,, are 
oonatdcsed aa tnxma, and, mdeed, the pathological and featnres 

thow a great siadlanty to thoae of bpmes prodooed by beat, 

MortaiJity — Boma are reapoiuable for a great mnaber of deatha 
er e ry year and oontzibTtte a Urge percentage of the fatal etaea In any 
Urge hoapital in a mamtfaettnnig tovn. Tlnia in a recent year ^ 
caaea of bnma vere admitted to the wde of the General Hoepital, 
Blnmn^iam of theae 34 eodad hi death nTVmg « mortality of 
nearly 54 per cent In the nme pedod 16 caaea of araTHmg w er e 
admitted, with a mortality of 26 per cent 

It would appear that the pereentage of deaths from bonia in 
femalea U greater than that in malea, especially m the case of thoee 
orei 6 years of sge. 

Inaamnch as the majonty of buius in ehUdren are caused by 
Igmhon of the olothmg, due to pUymg with matohea or with the 
fire, the greater number of such aeddenta occur In the colder 
montba of the year. Adult malea are generally burnt or at 

their work, by gaa or boikr eiploaiooa, or by contact with molten 
metals whereu, m the case of woraen and of children, it U usually 
■oma article of clothing that catehea &ra. 

Ol&salflo&tion. — Uany d iff arr ant clamifiieabocLs bars been adopted 
from time to tima. American and Otrman wnten usually concder 
burna lu three degreea. In France and in this country Dupuytren a 
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mettod of oUaaifioation in trr degree according to depth, la iwiallj 
adopted, and -will be followod here. 

Tie jtr*< dtgrts is ciaiacteruted by an erythema of the ntin of qnite 
a exqiCEfioial and evaneecent nature. 

The dafree le aaeociated with the fonnataon of veeicleB filled 

^rrth Bcmin, the epidezmiB bang ratted from tie wlnn by the ontaneom 
inflammation. 

In the ii%rd decree, part of the thiokneae of the papiDaiy layer of the 
ekm ifl destroyed. 

The fotuik dtgne mdioates caznplote deetmction and daorgEniiB 
tion of the dermis down to the enbcntanecms ceSolai tieene. 

In the decree there ig a ohamng of all the snperficaal eoft parts, 
moloding more or lees mneole, down towards the bone. 

The autb iegrm u oharactonaed by complete eaibonuation ol the 
burnt parts 

Most caeee present sevaraJ difiarent dfgreee combined, but a burn 
iS olaaeified according to ite most Berertly damaged portion. It is 
frequently noticed that a born wbioh at first oppeais to be of tbe 
third degree, erentnally turns out to be also pertly of the fourth 

OUnlosd aspecto. Local effects ^In bums of the fint iegru 
the fkm is merely scorched and there is no destraotion of tissue. Thera 
IS a dilatation of ths Uood vesMls, oaosng rednese the part is pain* 
fal and often somewhat oadematons. After some hours or at most 
a day or two there is a return to normal with a httle supeifiaal 
deeqnamation of the epwlemus. 

In the teoond decree, in addition to the hyperemia of the burnt 
part, there are blisters, containing, as a rule, a deer yellowuh semm. 
When these are opened the papHlaiy layer of the skm is exposed beneath 
the raised epidemus m bnght-red petohes, which are acutely tender. 
Healing, howSTer is rapid and without Boamiig. though some pig 
mentation may remam. 

In the titrd degree the epidenms and pepClary layer of the shn are 
transformed by heat into doll yeDowish or brown patches. Insensitive 
to bght touch. Tbe pain, though considerable at first, soon posses off, 
only to return again, to some extent, a few days later when the reaction 
has become established. 

Healing is by granulation, but tbe spread of young epitbelimn b 
rapid, since it not only grows in from the edges, but afro ansee as 
isolated alands among the granulations, from the epithelial remains of 
•km which hare escaped destruction. A doll white scar results, and 
since the formation of granulation tisme is not excescra, Irttio con- 
traction or deformity Is to be apprehended. 

Bums of the/oortA degres are the most important with which we 
have to deal The whole thickness of the true ikin is destroyed, the 
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deftmcttre p io oat bang often eluRd to t greiitei cn Icm extent I 7 
tbe nbenteneon* connec u re tame end {at. 

Dry yelknr ocr Tefloimh bUck loaemftive eBobere ere formed, mr 
rouMed bj a red tone of congestKm. Tbi* line ol tednew, it maj bo 
noted, if a m gn of Tital reaction, eomewbat asalogons to tbe Hne of 
demaroatacm between Imng and dead tfane seen in gangrene. It is 
Tiaible vei^ aoon after tbe bun u inflicted, and in fatal oases maj bo 
taken aa a tign that tbe bnm iraa SnSioted danng life. QirisUson 
fonnd that it waa impoacble to prodTuje tbla Une in bodies that bad 
been dead ten mlnotaa. 

Owing to tb« fact that tbo nerra tendnala axe desttovod with tbe 
■kin, tbe pam tbat ia felt la mostly expenencod in tbe snmrandiag 
parta tb&t bare not boan burnt to tbe aame depth. Bnppnration to a 
greater or lest extent ahnoct invanab^ {oDowb bnzna of tba degree, 
and wben tbe alongba s^icrate. Urge oaritlea are left whub fill 
witb gnnnladaoa. fftnee tbe gjanda ux the tlon are des tro yed, tbe 
spread of new epitbebom la Imirted to tbat wbub can tabs place from 
tbe maxgma of tbe oker a pto c e e a wbiob U an extxenuilj slow one 
wbexe there are Urge taw sncfacea. There is often a Tsry- free growth 
of gEandabcBS wbiob tsepste treatment. 

In tneb ctrcTTTrritaftots tbe formation of scar tiane u excoMiTa, 
and its contractwQ u liable to lead to mneb disability and deformitj 
Cbetcad {re<pi«mtlf derelops m soeb seals (Fig 30) a^ wben tbe fan 
IS afieeted, nnnghtly defmuties may rs^t, in^ as eetropioa and 
dstortion of tbe month and ears. Jcinta may be flexed, and tbe 
fingers rendered oselem by bemg twisted mto sbapeleas appendages 
as in tbe case ilbistTated tn Fig 90 Tbe upper ann may even become 
OTiTted to tbe side of tbe ebest in extauirs barns of tbs ■nri and 
trunk. 

Burns of tbe jf/U and suti d^Trees, if not rapidly fatal, are ttsnally 
of Innhed extent, bemg confioed, peibaps, to one od the Ihnba- They 
are oansed by prolong^ contact with heated metnl or by tbo action 
of canstim or tbe burning of pbospborua. 

General effects — Tbe siter-eflects of buna sod scalds upon tbo 
body geoenHy bsTO been dmded into three stages — > 

I. Shock and coUspse. 

^ InfiammaBos. 

3. Suppmstion and aepds. 

The tlacf* of sAoci usually lasts from twenty four to forty-eight 
hours, and ranes m aerenty with tbe luperfiatl area of the body 
farrolTed, tbe degree of tbe bum, and tbe age of tbe pelieut BhoeV is 
commenly most profound In infants thoogb pain U often not marked 
oren In the gravest cases. The usual phenomena of shock are pre- 
sent tbe pabo Is rapid, and frequently ImpcrceptlUs at the wrist 
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the temperature u loirered and often to aneh a dt^we tfat the clrnfaal 
thermometer le unable to reguter the faD the turfice of the body 1» 



pir. S — DeYtkipmeot of chelold upon the few of a girf In 
the ecar o| a bum. 
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cold aoi coTerod with fwe4t thirrt u extreme, eod the child con- 
ctAntl/ cne* out for eomethljig to dnn^ 

As retotum comes on, the Mmmd ctege 11 entered upoo the ttajt ^ 
tnfamwitxoA, which mey be cud to Uit until the doughs are sepsnted 



Fig 80. — Merited defonnitf ol timr-nh caused by dcatrlxatloo 
alter a bom. 

tj XV £mt7«/«w*) 

in bom one to two weeks. The tempeTature rues to 103“ P., or eren 
IW F, the ttt* being assoaated with definite reaction In the internal 
organs, such as broncho-poeamotiia and bronchittf, espeosllj when 
the thorax Itaell is burnt. Jt is alleged tXat Inflammation of the 
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vmnoai pirta of tha into»tm*l tract u pocnliArlj’ liable to foUow bcrni 
on the abdomen- Duodenal nlceir with perforation, waa formerly fotd 
to be a common oompbcabon of bnma, but tbm itatement is open to 
some doubt Certainly in theae days, when e v er yone u famninr with 
the lymptomi presented by perforating nloeri of the doodennm, one 
does not see or hear of cases ooonmng aa a reanlt of bums. 

In an expenenoo of over 200 casee of severe barns, only in one case 
was melma noted. In that case there were no symptoms pomtfng 
to the seat of the hgmorthage, so that it may have come from almost 
any part of the intestinal tract the patient reooreied. Albaminmia 
u common, and this may be associated with deganerabTe changes m 
the kidneys. 

The third stage the ttaqt of suppurction, lasts from the end of the 
second period until the wonnd is healed. Its duration, thereforB, ts very 
variable, and may be protracted for months. The complioatiocis of 
this stage are mostly the resolt of lang-oontmned suppurabcm and 
sepsis, and car, therefore, be oontioOed to a oanndeiable extent by 
sldlfal treatment oondnoted an modem surgioal lines. 

Patholojgy and modea of deaths — is the result of a fire lo 
a bmiding persons may be suffocated and death occoi from poisoning 
by carbon dioxide or carbon monoxide m the latter case the ebaiac' 
tensbo cherry red odour of the blood, produced by carbon monoxide 
hsmoglobin, will be observed. The largest nomW of deaths occur 
duimg the penod of sAoch. Out of 207 fatal cases of bums and scalds 
no fewer than 128 died from shock either on the same day or on 
the day following the Injury The intenaity of the shook depends far 
more on the superficial extent of the bum than on its depth. Bums 
involving ooe-balf of the body are always fatal, and those a fie cbng 
one-third nearly always end m death. ChUdren frequently die when 
the front of tbe chest and abdomen is burnt to the second degree, 
tbe greater part of the burnt area being only of the first degre e . Cases 
are recorded of adult males dying from shock when extensively burnt 
to the first degree only Boms over the great serous cavities are 
more dangerous than those on tbe limbs. 

Many theories hove been advanced to explain the fatal lasue during 
this penod. It was fonneriy suggested that tbe extensive interference 
with the vanooi phynological funeboos of the skin was safflcicnt 
to cause rapid deotb The pathological changes m the body fall under 
three heads those due (1) to shook, (2) to non baotenal tozms, and 
(3) to septio infection. Tbe svmptoms prodneed by each factor 
merge into the others, ond It is impossible clmicsDy to drsw snv 
hard-and fast Ime of distinction between them. 8bo^ consists in a 
state of profound depression of a Urge number of oentres in tbe grey 
matter of the central nervous axu. The source of the afTerent impulses 
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prodnctiT* <rf till* ftita of centnl mlilbitKii it tlta *11(1 

•enoos damage done to mnlbtadei of nBrro-endjngi fn tbo ikm and 
Tmdfidjnig itroctnr^ Tb® btsiologtc®] aecamp^miDtirt of thu narve 
axbaoftiQji ts evidenced by • oertein degm of ebiormtolyiti, or pertul 
defteictkiii of the goniikB of IGid. Begamebre ohinge* m tbe 
hitemel orgeni, eipeoelly tbe hra^ bdneyi, and lymph-^laiidi, 
■amiltr to tVuft prodocod by tbe bactmal toxma of typhoid and diph 
fh»m> , have been obaerved by Baideen and HeCrae before vnffiemt 
time had elapaed for aeptio mfeotion to Liciraii'. CSoody nrtlEng has 
been noted wrthm luc hoori of tbe oocemnee of a bom. The toxins 
leeponAIe for these ebangea are produced by the phydco~ohem>cal 
damage to tbe tunes of tbe skm and protems of tbe blood as a 
result of tbe application of hast. At the mne tune, it a to be 
rtmadnd that expeannenta npoo sniffislt hate not confirmed the 
piescnee of tpedfio toxma m the blood and tasoea from caacs of 
bnnia, 

T Wmg the stage of rafiemmafana, eangesUco U liable to appear 
m the hmgs and pfanra, tbe mteatmea, tbe bnm and its menmges 
and m the evoit of nBufcod mfeetKin the nxual signs of severe eepbe 
iotozMatiOQ are observed in the mtemal mgacu. Tonsaiia ranlca 
second to shock as a came of death foOomng burns, and a prodsced 
by toxms both bactesal and non-baetenal m obaneter Fycima 
a a rare eompGeation, as a sho«n by the fact that ut a senes of over 
200 cates I (0 W ) have seen ootily one inatanee of this oocditioiu 
InieetiOQ vrth exteanaona pathogeneitje bactena may occur as hi 
any other open vnund, and one case of tetania folknnng a bum vas 
xeeoided in Birmingham m 1903. 

Tre&tmen^ General — ^The majonty o< psUenta, vrhen first 
wen, are m a state of profound shock urg^lly calTlng for treatment. 
Every efiort nnitt be mide to gei the patient mm and to restore 
tbe ftOrng ciroulabon. As a substitute fes the somevrhat inefficient 
hot water bottle, the device em^doyed by Waterhouse Is hscIdL In 
the case of a child, a 32-caDd!e*povfr deetno lamp la placed beneath 
the cradle which covers it and the temperature of ths an can thus 
easily be maintained at aboot 109 F until shock has passed ofi 
Normal saline solution should be slowly injected mto tbe rectum 
every few hours In quanbtifa varying from 2 oi. for a small ehDd 
to a pint for an adnlL Half an ounce of brandy mar be cjcmwiilenllT 
added to the aline, espedilly when it la difficult to administer ai^ 
thing by the mouth. Brandy la probably the moet useful stimulant 
in these cases, and should be given freely When Iff id 

aevetdy and the blood preasine la much lowered, perhaps the best 
msthod of icsloiabon la by an intravenous in}ection of fi-per-cenL 
gum lalino tolabon. The solution should be injected into the cir 
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eolation alowly at th® rate of fifteen minatee for etoli pmt as a rol^ 
a pmt is wnffl fJanf. 

It IS doubtful whether any good effect foIIowB the use of the com- 
meroial properations of ptuitary extract, even when giren intn 
Tenouflly Such cardmo Btunulante as digitalm, etrophanthm, and 
Btryohnme have been recommended, but they are of as little use here 
as m the treatment of ahock prodoced m other way*. "When flmds 
can be taken by the mouth often-repeated amAn dnnW of warm water 
should be given after a few bonia, milk may be added to the water 

One of the most difficult <pications to decade is the propriety of 
edmmiatermg morphia, Aduha suffering from severe bums bear tins 
drug well, but wiii children the greatest caution must be eierased. 
To children obviously doomed from the first, it is pcnmssihle to give 
an opiate to afford some degree of relief from snffenng but in other 
cases, m which the patients are not so extremely burnt, or in wlikh 
the prognoms is doubtful, morphia should most certainly be withheld 
if poanble. 

Local — The oondibon of a burnt part is one m eve r y way favourable 
to the development of sepms. The surgeon s endeavoua shonkl there- 
fore be directed tiswajds prwventiLg the growth of septic orgsm sTra , 
and seeunng as asepbo a oondibon of the ikin as poeable. 

It 18 important that the strictest axrbeepbo measures shcrold be 
earned out without loss of tune. The burnt parts should be carefully 
washed with some anbsepbo lotion of a mDd oharaoter and some form 
of ambrem wax applied either with a brush or by means of a sproy 
Care ehould be taken to prevent mixture of water with the wax as 
tho latter alone will not bum the tfasues at 170 0. but it melts st C2 
0 and a drop of water present will cause scalding. The object of 
employing the spray is to cover the burnt area with a non adhering 
layer of wax, which can eaifly be removed. 

The wax should first be steiiliied by plaang it in a spray and 
heating on a spirit limp or burner to 120 0 The flame iffiotdd be 
allowed to play on the nosle of the epray for a short while m order 
to prevent solidification of the wax in the tube 

The whole of the affected area ehould bo sprayed until It aoumes 
a corenng of waxy f^obulei not unELe a hoar frost. Further appbca 
tions of the spray should bo made to the area until the whole fiw 
is covered by a sobd layer A portion of dry gauie is then applied 
to the surface of the waxed wound, and the whole is painted over with 
melted wax with the aid of a brush. "Whether the spray method or 
the brush is employed, it is essential to have the area perfectly dry 
before the wax is applied, 

Licutenant-Colonrf A, J Ilall finds the foUomng ipphcstion ana 
formula to give the best results — 
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The burnt ue* U fiist wuhed with 1 In-l 000 tqueou* fi*vu» 
•olutioD then dned with gmM ot M electno drier md COTered with 
Ko 7 paraffin. No 7 p«*fBn u made Ihui To 578 gnm of hard 
panffi^ mdted, SIQ grm. of Taadine and CO cx. ot ohre od and 2^ 
gim. of /S-naphthol axe added. 

The teEDporatnre of the mixture la allowed to nnk to 66 Q. and 
50 0 0 . of encalyptoa ml u added it ia then atirred and allowed to 
aolidify ^ 

A lajer of the mixture la now app£ed at a temperatnre 

•of about 65 or 50 0., and oovered by a thin layer of wool, another 
layer of paraffin u applied, and a wool and bandage dieting oompleto 
the prooednra. The wound u ditaecd every twenty font houra, and 
another dr yi n g of the tame kind b apphed. If the paraffin ia applied 
too hot, the layer a too thin, and will not poei ofi in a aheet. 

Bmne up to the third stage ah be aaldy treated, and do beat, 
by the wax treatment. Tha treatment haa aeveial potnts in ita 
iavour It la eaaQy applied, and the wax farma a firm hard dii aamg 
eompJetely rwdng the damaged tiaraaa. It la eaiQy t eniOTed without 
pain to the pabent, and H d^ not intezfere with the growth of new 
epithetimiL It ihould not, howerer be ttsployed in very eepbo 
oaiea, unlem the ateaa are but aipaTl 

If ftiongez antaepboa, aoah aa eaiboUo aead ot comaiva nhliiaato, 
be employed, the parta ahotJd afterwardi be well waahed in nccnnal 
aahne aoltrtloiL To earry out this jaebimnaty cleanaiag aatafactosily 
it la often uijuiwaaiy to ghe a general anaathetjo. All bfiaten mnat 
be impped away cinoe ib«ir ooutents are found to be Invariably 
mlected with nucro-organmna, and, they are laid open, the 

antlaaptio cannot gain proper aooeaa to the iDtemor 

The moat ntidantcry aolntion to employ aa a prlmaiy firat aid 
drcHing ta one containlug pKzle add. The fnrmnU tmiiTIjr given 
1 * Kaao tod dn, abaolote akohol 3 ox., diatilled water M ox. 
Oanxe or lint ahould be hgbtly wrung out of thii aolntion and applied 
all over the burnt areaa, whioh are than corered with antiaeptu wool 
and bandaged. A point io be indated on la that no waterproof eorer 
log of any idnd ahould be uaed. The dreasmg of bumf with poolbcea 
or any lonu of iomentabon la a penudous practice. DmuM of the 
dreannga ahould bo aimed at, for tiua hlndeti the rapid mnltqJicatioD 
of otgamama and prevent! the dreadnga from being ao aoon aoaked 
with diaoharge and thua obviatoa the ne o ea aity for freijuaitly changing 
the dreaainga, a pcoceaa alwaya palotnl to the patient. 

PIcno aod aeema, in amne oaaea at any rate, to hava a fairly 
action m rditving pain. It p oMM aei alio the proper^ of eneourag. 
mg and aiaUting the growth of young epHhcEnm, and for tha raaaon it 
ahould not oD>r be u^ u a droadng, but ahould be eontmaed veQ 
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cnkticin slowly at the rate of fifteen miimtai for each pint , u a ml^ 
a pint IS snfGdonL 

It u doabtfni whether any good efieot followB the use of the earn 
mercial preparations of prtmtary extract, even when given intn 
venoasly Such cardiac stunolanta as digitalin strophnntlun, tod 
strychnine have been recommended, but they are of as httle use here 
as in the treatment of ihook produced in other wayi. "When flddi 
can be taken by the month, often-repeated small dnnla of warm water 
should be given after a few houn, milk may be added to the water 
One of the moat diffioult queetaons to decide is the propriety of 
administering morphia. AdulU aoffenng from aerere bnms bear this 
drug well, but with children the greateet caution must be oiercised- 
To children obvioualy doomed from the fiiat, it is permlidble to give 
an opiate to aflord some degree of relief from sullenng hut in other 
casea, in which the patients are not so extremely burnt, or m whkh 
the prognoais u doubtful, morphia should meet certainly bo withheld 
if poanble 

Local — The condition of a burnt port is one In every way favourable 
to the development of tepau. The aurgeon a endeavoun ■hould tboa* 
fore bo directed towards preventing the growth of aeptio oiganuiDS, 
and securing os aeeptio a condition of the sbn u pcaoble. 

It IS important that the itnoieat anhseptio measurtf shouid be 
earned out without lo« of tune. The burnt ports should be carefoD/ 
washed with some antiseptic lotion of o miTd character and some form 
of ambrein wax applied either with a bruah or by means of a spray 
Caro thould be toien to prevent mixture of water with the wax, as 
the latter done will not bum the tanea at 175* 0. but it melts at 53 
C and a drop of water present will cause scalding. The object of 
employing the spray is to cover the burnt areo with a non-adhenng 
layer of wax, which con easily be removed. 

The wax should first be eterilixed by placing it in a spray and 
heating on a spint lamp or burner to 120 0. The flame should be 
allowed to play on the nozzle of the spray for a short while m order 
to prevent aolldification of the wax in the tubo. 

The whole of the affected area ahould be sprayed until it aasumef 
a covering of waxy globules not unlik e a hear frost. Further 
tions of the spray should be made to tho area xmtfl the whole 
is covered by a sobd layer A portion of dry gauze is then appDed 
to the surface of tho waxed wound, and the whole is painted over with 
melted wax with the aid of a bn^ IVTiether the spray method or 
the brush is employed it is essential to have the area perfectly dry 
before the wax is appGed , 

laeutenant-Colonel A. J Bnll finds the foDowing spplkatlon and 
formula to giro tho best results — 
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The barnt area It firrt waihed mth 1 in-1 000 aqueous flaTino 
•oluboo, then dried with Btnia or an dectne drier and covered with 
No 7 patef&n. No. 7 pamEn b mode thm To 078 gnn. of hard 
pataEn molted, 510 8™- vaadine and 50 o c, of ohre crj and 2^ 
grm. ol ^-naphthol are added. 

The temperature of the mixture it allowed to rink to 55 0., and 
t20 c.a trf enoalyptua ml it added it U then atirred and allowed to 
aoiidify /• 

A layei of the paiaEn mixture to now applied at a tecnperatuie 
<j{ about 56 or 60* (h, and ooveted by * thin layer of wool, another 
layer of paraEn it applied and a wool and bandage drrjmng complete 
the procedure. The wound to dreaaed every twenty four horn*, and 
another i1i * — ing of the tame land to applied, li the paraEn la applied 
too hot, the layer it too thin, and will not petl ofi in a iheet. 

Bcmi up to the third tUge can be safely treated and do beet, 
by the wax treatment. Thto treatment has aeveral pmnti m Its 
favour It to easQy appbed, and the wax fonna a firm hard dreaaing 
completely resting the dauiaged ttoanea. It It easily rtmemd without 
pain to the pati^ and It does not mtezfere with the growth of new 
ephh^um. It ehoubi ttot, however be employed in very aeptie 
eaiea, unlem the areas are but email. 

If itroagec aottHptka, each aa eaiboGe aad ot oanoeive tuhlimato, 
be employ^ the parti ahould afterwaidi be weD waahed in uftmal 
aalme solotiaa. To carry out thia prehminaiy cleanamg wtiifacrtoxQy 
it to often neoeaiy to give a genenl ancathetio. Ail bhsten must 
be mipped away amee their oootents are found to be mraoably 
infected with nucro-argamama, ami , unleaa they are opeii, the 
antiaeptto cannot prop« aeoeai to the intenor 

The moat aatufaotory aolutloQ to employ aa a primary fiat aid 
drvHUig U one oontainmg plcno add. The fonaula uruaHy given 
u Fiorio acid dr, abadnte alcobd 8 ox. dktOled water 10 oa. 
Qause or lint ahould be E^tly wrung out of thre solution and applied 
all over the bur n t areaa, which are then eovered with anttoeptie wool 
and bandaged. A poult to be mataied on to that no wmtarpn ^ oover 
mg of any kind ahould be used. The dreamng of buma with poultice* 
Of any form of fomentation to a peemooua pnottoe. Dryneat of the 
dieailngi ahould bo aimed at, for thto hmdm the rapid muh^dwatkni 
of or gamam a and proventa the dreaaingB from being to soon toeked 
with dlacha^g^ and tbui obviatea the necearity for frequently nTryiginj 
the dreaaingi, a pruceaa alwayi pairrfnl to the patient. 

Kemo aad item*, m lome caaea at ai^ rata, to have a fufady marked 
action m reheving pam. It poaaeaaei alao tha proper^ of encajurag- 
mg and i Mt ing the growth of young epithelhim, and for thto reason it 
ahould not only ba uted u a fiiit dtaan^ but ibould be oontmued well 
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on to the commencement of the third stage. It b alleged that the 
ose of pxono aad as a bom dressiag b freqnentlj folloired bj pobom 
mg, mamfeffted by each lymptoms aa vomiting, diatthma, d«th 
coloored nrinei, yeUoir viiion, and coma. In eereral hnndred case* 
under my (0 W a) obeerration treated with picno tad no evil eflecti 
have been obeerved to follow its nae. We owe the inboduotum of 
the pdcrio-acid method to the wntm^ of Thlery and other French 
florgeona, Thia aubetanoe la coQTementJy esqJo^d for bums of the 
ilcat and Moond degreea, but ite pnno^ial use la for those of the 
third and fourth degreee. 

It is nowadaya hardly ueoeaaary to mention that carron ml, or any 
preparation containing or greaae, should find no pbce aa a primary 
dreaeing in the treatment of boms or scalda. The uao of oil com 
bmed with anbseptica, such aa carbolio oil, defeata ita own object, 
for the cdl prevents ready lomaation of the antiwptio end it U upon 
the power free lomaation that ita genmoidal action depends. Here- 
over carbe^o oD m a fruitful source of carbolimB though it does not 
apparently produce earboho gangrene. 

Ponnwiy iodoform was largdy used but there u no little danger 
of the production of symptoma of poiaoning when it b appbed to 
extenaive areaa. 

The method of treating bums by continuoua unmertion in a wirm 
bath baa much to recommend it, though m practice it u not always 
easy to carry out Where only the limbi are burnt it ia, of courae, 
much more conveniently used, and b very satisfactory 

After the akmgha have separated, large and usually Kptw ukem 
remain for treatment The surgeon a ingenuity is often taied to fiiJ 
an Bppbcaticai suitable for a particular osae a change of dreeoug wul 
often prove benefitoaL Among re ce nt pxeparstiaiia, sorbefaem has 
proved of couaidermble service m many eases it seuna to have a 
favourable infiueuoe m promoting the growth of epithelium. Bone 
orntment b best used at a half or quarter the strength of the 
Pharmacopowal preparatiaD as In the usual strength it often prO" 
duces a papular erupbon. Both boro^ycende and imo ointmeob 
have their place, the latter being often conveniently combined witb 
equal parts of castor ofl. 

Ointments containing balsam of Peru or tinct, b eur o in c co. or 
amido-aao-tolaol (4-8 per cent.) (tho active principle of scarlet red) 
arc of s er v ic e when a stimulaUog appbeution u required. As a n^ 
imlaUng, non tone, but biriy powerful genniode, a J per-cent, tctu* 
tion of aluminium acetate is extremely nsefoL Some even use It as s 
pnmary dressing In burns, to tbe exduiioD of pieno add. 

Exuberant and redundant granulations must be kept In check ^ 
(he use of cnuitics, and sometimes free ecn ping under an anesthetic 
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Wherever pcwIbK the Urge nicer* wdmig from buna «hceild be 
tldn-gnfted *ftet the method of Xhleaoh (le* VoL HI ) 

Care ehonld be Uhen, by the tamely nee of eplmti, to prevent the 
oocarrtoce of thoae defonnitae* of the limb# which are ao apt to retuit 
from oontraotang acai*. At a later atage, vmoo* plaitio operatioD* 
have to be planned for dealing wHh fle^ limb# and other defornu' 
twa fhai nnj have been prodoocd. Amoogtt other eompboataona 
irhtch oooasoicLally aoaa may be mentioned tecocdary hcmonhage 
this may ta1» place from a large vested m very deep bnrni, or more 
commot^ from vefaia danng the aeparation of dfw gh i 

tn boms of the fomth degree. Hcmcccrhage from snperflolal van# 
oocma m abtntt S per oent- of boms and h la ninaDy the upper 
extremity that la aEected. We have never seen it in children. When 
it If met with it la to be treated by the nanal haanoatatac me a mr ea. 
Tetanns u a mnoh rarer ecunphcatlon than waa formerly the case, and 
IS to be treated on the nnul Snea (p, 937 ei tt^) 

GhUdien grflg'mg from boma not infieqaentiy present eertam 
rymptomt, indoding a seatiatmifarm laah, which eemetfme# occo 
sum anjoety aspeoially if caaea of eoadet fervex are nnmaroru in the 
oeighbomhW. The ^oeition of bolatbo naturally amea but, u a 
nle, the rash b merely a toxn ooe. Still, U b wise to m on the nde of 
aafety and to uoUte va any donbtfnl caae. 


&0ALB3 OP THE PHARYNX 

Thoe eases nsoally oeeor In mlanU and yonng children through 
the swallowing of hot flttida. It b not the inpny r ece a red by the 
moeoxta memhrane of the month and tongns that cansea much appro* 
hention, bat the cedeina of the upper aperture of the larynx whwb 
alwsjt, to a greater or len degree, foDow* each e ^ur y On this acootmt 
a child with a fabtoiy of a reoent aoald of the month ihonM be kept 
andei does obeerratuuL Otherwise, tboogb apparently bot bttie 
mjored when first seen, he may be brought back to th* sorgtoa m 
the small botm of the night dying of nSocatiem and requiring unme- 
diite tracheotomy In any case, the rdativc* shoold be warned of tbe 
great danger of such an aoddent as a scalded 

When dilBcnlty m re^nratioii indicates the onset of cedana, exam 
inatkm of the upper apertarr* of tbe larynx with the finger will reveal 
the great swel^ ol the aryteno-eps^ottidean folds. The epiglotbi 
also ahares fai the cedema hot not usnally In any gr«t degree. The 
milder degrees ol the cademstotta vwelfing can be treated by scaiiflca* 
tion, the nae of a steam Unt, and doses of antanouy wme. pre- 
quently however the time at which these rnndw meamres woohi have 
been semceahia has already paaaed when the surgeon tees the child. 
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<Ltaiice of air mto the basheo, the breathing hecomes more *n^^ more 
labcrored, as ii c\Tdenced by mtcrooetal and inpiastenial indiawing 
and by increaimg cyanosix. 

Ii the windpipe haa to be opened, high tracheotomy or intercnco- 
thjTotomy le the moet amtable operatioTi. The mortality after trache- 
otomy in anch caeea la very high , and ft u therefore well to employ 
intubation whenever poaeihle. Tha method hoa many ad\Tin- 
tagca. It may be need m much eadier ftagea, when one is doubtful as 
to how far the oedema wiD go and when tracheotomy wocld therefore 
be unjustiBable. Beii^ n*cd early it keepe the air passage free, and 
thni avoids aeveral bonra, perhape, of laboured and inaeonngly 
<IifBeu}t respsrabon exhausUog the patieoit and tfring out the 
heart, which win preaently bo taxed to its utterm ost dunng the stage 
of acute indammatiOD m the bronohi and bronchioles that eo often 
ioUowa. As a cutting operation u avoided, the patient eacapes the 
added darker of blood getting into the air-paangea. Of oouim, m 
tubation imphee the neceenty for alolled assistance being alwayi within 
a moment’s call, snob as Is usnally only obtainaUe In hospitaL 

After the danger of suffocation has been overoozne, the patient stiD 
has to run the nak of acute capillary bronchitis and hronoho-pnea 
moma, which may prove fatal from heart-faHare. 

ELECrmiO BURNS AND SHOOKS 

Under this heading are considered thcee injanes which are pto- 
doced by lightning end by powerful electric emr enta. Bums fro® 
Jightmng and eleotnaty may be claasihed in the midb manner as 
those cansed by fire. There are, however certain ahsolnte diSei 
enccs between electno and ordinary bums, m that, according to UtDy 
the former are painless, dry aaeptio, and usually more or leas round 
in shape, whilo the reaction of the hawnee im extremeJy alow These 
characters are due to the rapdity with which the mjunes are prodneed 
the high temperature asaocuted with an electno discharge, and the 
small total amount of beat involved m the pro ce ss. 

The results of a lightning stroke may be maidiold, and vary lo 
the most extraordinary manner One person may have his clothes 
stripped from o2 his ImcL, or may be l^ed and motilttcd, whilst a 
fnend standmg next to him escapes without saftering the slightest in- 
convenience The lesions occasioned by bghtning inclode wounds of 
almost e very descnptioo, fractures which may be simple or compound, 
and bums of varying shape and depth. As far as the bums are con- 
cerned, there is a peculiar condition occasionally seen, known *s 
arborescent markings, which requires mention. Debcate-brancbiug 
almost fem-like patterns are seen. They do not follow the Uiw* 
lymphatKS or superficial blood vessels, as was at one time suggested. 
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In addition to theae le«ion», Tarlora lubJaotiTe phenomena aro aome- 
time* ol*erT«d, mch oa hlmdne«, denfneea, vanoui paiaJyiee, loa ol 
TTinmnr y eto. The baTM ptodnoed may at that# be noted to take 
the fonn ol motaUlo objecta earned on the perton, the ohjecti 
th«naelT<» being often foa^ In thu oonnexioo it may be obaerred 
that il oartaln metalHo artido, ancJi ae knivea carried by a peiaon 
found dead, fcre on mveitigatioo diaoovetcd to be Toagnetited, a cine 


1 '^- 



Ftf. SI — Electric bnm earned by faHiof on a lire ndh 

Kota a« fmi 1]v« h mtn ^ vanl 


la at once given to the caoae of deatb ahonki tha at fint eght not 
be obvfona. 

It vaa formedy amerted that nges mortia did not mally occur 
bnt it u now known that it doea ao mvanahly the explanaticci bemg 
that often tt both appears and doappeaxs very qmcidy and u thertr 
fore porhapi not pnaent wbentha b^yii Qrit found. PntrefictiDn 
aets m early 

The bjnnea produced by powerful eleotrlo ouiTeiita poiaea 
lereial pcoufiantiea reqmmg mentioii. Tha leauma are moat evident at 
the potnta of exit and entrance. Tha mpeificial degree! are pain 
leae and aaeptio, while healing la very ilow In the aeverer degreea 
thera u much ihock and pam, piaotkally ahaent donng the fint 
twenty four to thirty-nr houra, latex become* Teiy aevete. A fonn 
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of »Iow moift gingrene set# in, and the tlotigliiiig prown to 
•preadL 

aio« the*o bxinia ajo cftem d«p (?5g. ai) ilcmgiilng » nidy 
to bo associatod with Mooiidu^ hjenwrchage from large Tcaada 
Botidoa the iooal injnneit thoro aiw to 6o obaerred ign« of jhock, 
With extreme pallor atertoroofl breathmft and loaeaafHEtj- 

The troatancnt of mjanea prodnced by hghtning or dectncal 
onrreDta oonaiete in combatifi^ ahocL and keeping the btunt parti 
aaeptio. The complicsbona ere treated oo geno*! pnnmplca. Ifhen 
thock ii overcome the prognoau le nauafly good. Aa a nJe, the 
pandyeea mentioned above eventnaUj- dueppear bnt complete 
rcfftoratxon may be alow 

In the ceae of electno oorrenta the came of di^th may be heart 
fadore or peralysu of the respiratory centrea, depei^ing on the kmd 
of oarrent inrolved. Respiratory piralyia u brought about hy the 
action on the medulla of veiry high tendon omrenta, both direct and 
alternating, and may bo enooesefnlly treated by artifloul reapiratioa, 
lepC Qp if need be, for htram, provided the heart! tcbon be nrf 
impaired. Heart-failure resolta from Icweu voltage ihoelm, tod u 
more Ukely to he canted by aJtaniatiiig ouzremta of low than oi hi^ 
fraijneacy The motcolattire of the iesri cetae# to beat rhrthjnkaDy 
and u thrown into a ftate of hbtfliary contraction. Once ettaUlflhHh 
thu oonditmn alwayi proves fetal, as no meana have been derned 
for sucjoeaffalfy combating It though, ea^iemnentoDy Piirort an^ 
BateQi reat or e d the normal rhythm to a heart m fibriDfltKm bj 
applying to it a hfgb-tonaion onrrent before the blood pwwore had 
fallen to xero 
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CONSmUTIONAL DISTURBANCES ASSOCl 
ATED WITH TRAUMA 

By RUSSELL HOWARD aB E MS F R.a3. 
h;ehorrhage 

Definition and rarletlea. — BanunrbA^ a the eacspe of blood 
from the blood TCMeli uul oontapoixdmg to tho three TKietie* of 
Uood Teaw ta there ere three nnebea of honiorchAge — orteul, vtnout 
end mpCSorf— oi^iK with, its own krael symfitotaB Mxd treatment The 
geoeisl i7mptoai*i wluch depend on the depletaon of the ttarac* of 
blood, tn the ceme for eH Tanebe* of hBmorrhsge. 

Hinaorrhs^ U «lao oluiHled mto edtruai Then the blood Moepei 
eotn^ from the bodf sad cao be eeea uitamal, or eoneeoi^ Then 
the blood remaini m one of the luge caTitiee of the body'-eg the 
pentonesl earrtj A third olieaflnetion of importsnoe u into jtrumrf 
tMtSTwudtcay teeandojy 

Primary hseTnorrhag© m the escape of blood tram the blood 
Ttiieli nrunedtttely after the ledon Ttuob damages them — ue. it ii 
and if the TSiiet/ of hamotilisge most often seefi and most 
often reqiurmg trestment. 

Intermediary hsemorrhage is said to occur Then the bleeding 
u delajed bnt does not depend upon infeotive processes opening np the 
blood Teteek. It ts most often seen after operationa acoompsnjed by 
a eerere degree of ibock. Hemorrhage may not oocnr at tin time of 
Tonztding of the tob^ owing to the lor arteiisl blood pressure bat 
as the eondibon of sboolk paoes oS and the hlood-preasnre risea, the 
temporary ooagnU are dnren from the blood resaels >Tif1 hsmonhage 
« started. 

Secondary hamorrhage is earned by nloerabon of the Tall 
of a Teeael before thromboais has o o c ar re d fh h or by digestion of 
the ciot, and it may or may not hare been preceded by primary bemor 
rhtge. The oonditKm is not seen so often aa formerly when InfecdTe 
p i o o e iae a followed almoat aB opentkiQs, bat It still remamt aa a 
moat dangeroua form of h»morAage with pecoliar djfficnltwa in its 
treatment. 
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Natoral arpwt of haimoM’ha^o.—Tte luttatl «r«t of 
■nsmoiThi^ la bftrt stuped m bleedm^ occtmm^ from « mode»te- 
■lied arteiy, althoqgji the proooM is ewentisll^ auniUr m vdnt and 
tapfllaiies. It cmn divided mto tiro it*gm— toi^woTV amst and 
perwoTwiI anrwt 

Temporary arrcat im broaght about tts ooagnlitjaa ol 
bkod forming a plog m the mouth of the cut ves sel but this prooeas 
iM helped by several faotort. When an artery ia cut aarew tie middle 
muscular ooat oontractj and so dmuiuihes the lumen of the vessel 
and checks the ocape of blood. At the same time, refraction of lbs 
middle and the internal coats oooim this further diminuhes tie 
Inmon of the vessel, and also estsbhshes contact betireen the flowing 
blood and a roughoiiod, non'emdothebsl surface, and so pjtrfotee 
efottang The retraction Is moat pronounced ia the mter^ cost, 
which, <mng to the dsstio reooi! of Henle e membrane, becomes 
curled up miide the veaael, and may completely ooclade it. THs 
comhmation of oontraction and retnurtson of the wtlle of the ressd 
IB inffioxent m some cases unmedutely to arrest hemonhage ertn 
from a large artery each u the popliteal, if it be tom sorcss and 
not cuU 

The change from bbnnogen to flbim flrvt takes place outside the 
blood vessel, forming an eztenial clot and dimimahmg the flow hr 
mcchanioal prcaaure. As the flow becomes p ro y resareh- lets, coagula 
tjon ooctirs m the mouth of the vesaeJ, and gradually invades the 
lumen forming an mtomal olot which effectually arrests the flow 
The formation of this clot in the mouth of the vessel is aided net 
only by the local conditions described above, but also by 
conditions which are important end mfloenoe the treatment of lumtor 
ihage. Aa the blood eaospet from the vessels sad its total qoouUty 
in the body diminishes, there tends to be s fall in tbo Uoed prmurt- 
TToa tendency fo faW u oountersofed by increased fretjuency and force 
of the heart e beet and by eoolraotion of the Hood vesseU genmny 
so that a large loea of blood can occor without mstcniiny affecting 
the general blood-presetire. Bat as the low continues the heart best* 
Ic* sod lets forably the blood vessels dilate and the Hood prearore 
begin* to faC with a conesponding diminatwo in the force *nd quan- 
tity of the flow from the damaged vessel This change favours 
coagulation m the vessel and help# to control the fuBroorrhage there- 
fore the larget the quantity of Hood lost the greater the tendwicy 
to natural aiwet It followa that stimulant* which lociease the 
force of the heart * beat and raiae the blood preswirc shocJd never bo 
given in cases of brroorrhage until all the Heeding has been securely 

stopped 

^ilh the escape of Hood from the Hood vessels a second pbeao- 
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mtnon ocean which tl*o awli the oobgolAUoiL Th# nlttivc namber 
ot white corpatclet iiwieues, aod there U a flow of lymph from the 
lymphttio channel* Into the emptying TMcnUr ■yitem Thi* c*a»e* 
a greater coagulability of the blood, and the obimge from flbtinogan 
to fibrin U brem^t about with great iBpwEty Bevere bemonhage 
therefore taTCFor* its own natural aneat. 

A point of itnportanoe to bo noted here i* that whilst retraetioQ 
of the coat* of the Tcaaei help* the naUial arrest of hamorihage 
if the Tew el be cut eompletelj aaore, it will hinder it if the Teuel 
be onlr partly eevered. The retiaation m thii caw will eauw the 
wound in the T tw e l to gape, and Ihoa faTOur the leas of blood, 
Thtae lateral wound*, ereo In amall arterW or Ttina, will often 
bleed urrerety but arreat can freqaently be brought about by 
oompletelj aerenng the rewel, retraction then terwirng to cheek 
the hemenhage. 

Permanent arreat — A wmmd in an arterr heal* In eactlr 
the aame way a* a wound m any other tiisne by the formation of 
granulaUcin teaue, which )oiiM tbe out BuifaoeB together and then 
gradually ehange* to flbrou* tiaue that oentraota and finally wal* 
and ohUteiatea the lumen of the blood raaeA He CDagulum takes 
no part in the final beafing of the wmmd in the veaeel, except to farm 
a tmffiJd on wtneh the granolatioQ toeue 1* laid down. The grtnn 
Ution tieae 1* formed by a mutbpEoatron of the rniginal oeUa of 
tbe part, inefudmg the ec^othehal oeD* ci the rcaael, whil*t the new 
capillanea are budded out from the rasa vaaonun. The ooagalated 
blood ts gradually removed by tbe phagooytee, and ita place taken 
by tbe granulatton time. Fibre* of white fibrous time are then 
formed m the granulation time and itreteh eaoa* the gap m the 
veaael, which thus beoome* permanenUy waled by a waa of fibrous 
tis«ue. 

Recovery from htwao rrh age ta not, however colnadent with either 
the temporary or the permanent arrest of the blood-flow for the 
general effect* have to be conildered. and recoveiy can only be said 
to occur when the quantity and qoahty of the blood in the body 
have been restored to normaL 

Shortly after a wrere haanorrhage the *pecifio gravity of tbe 
blood 1 * found to be low e red, ahowmg a dluunation In the — In 
wlotion and an increaw in the water a l«uoocyto*iB is also pre- 
sent, nucleated red Ucod-corpusoka are seen ani the red cells sn 
diminished In number and in their li^lrvidnal hmioglobui content. 
The condiboo of the blood Is that of a woondary 

In the caw of a young subject tc co rci j from tills ai*mia is rapid, 
eapedally if food be freely taken and non be given but m an dderly 
patient it b slow the blood {arming organs being partially 
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BO that in old ago & Boverfl hamocrluige le4ve« tnoei m a permanent 
an®nua and a leeaoned vitality of ell the tiwuea. 

SYMKTOMATOLOOY 

The •ymptoms of htemorrhage naturally fall into two group*— 
ffcneral and local The general symptonif are the aome for aH vanC' 
tiee of hemorrhage, and depend upon the amount and the rapiditv of 
the blood loo, while the local aymploma depend upon whether the 
Heeding is artenni venous, or capillary ertar^ or oonoealed, prunarj 
or eeoondary and the treatinant locally vane* with local oociitKint 

General symptoms of hfismorrha^e, — ^Aa the hagoor 
rhage prooeeds, the patient becomes moieasn^y pale, the paQor 
bemg moat eaady detemmad by the oolonr of the tnoooue membranea 
and oonjunotiTH) The body le uanally covered with iweat the patient 
beoomea more and more rertleM, throwing the arms about and monng 
in bed oomplamts are made of thnt the poln-^raie mas ateadily 
and the tezuDon of the puleo falla. RespmtiaQ beoomee deeper and 
qmnlcer and evontnally ia aghmg (an hunger) the temperature tend* 
to fall below normal and tin axtremibaa bentoe cold. Vomiting it 
common, and the pebent hat attada of aynoopo, during whkh ht 
loaei oonsaoaaneei the pupila become dllat^ and dimness of visKiB 
ox sudden low of dght (amaarotts) occurs and there is a nging 
or bufidng in the eara. KinaOy, the musoolature ia relaxed, the heart 
NiU, Oheyne-Stote* reepirotian and uncoaacaonaDss# rDpeITe^l^ and 
deott foUowa. 

liOoal symptoms. Primary arterial hEemorrhage.— In 
the oaae of a wrered artery the Hood is bright red za colour it 
rapidly lost, and spnxta out of the veael wrth conalderahle focoe In a 
icrie* of jerks oorreepcmding to the beats of the heart the rate oI 
loa 11 such that if a large artery — e.g the common carobd — ts aeveTed, 
death will ensne m Iwi than two xninutes An apparent exception 
to the mtennittent flow of arterial hwanoiThage a Been when an artery 
11 cut at tie bottom of a deep narrow wound. In this eaia the biood 
although artenal, may flow evenly away from the mouth of the lesion, 
the inteimitteiDce being lost in tho depth of the wound. 

The chief flow takes place from the proximal (heart) end of th* 
divided artery but in veaidi with a free anaitomosii hannoitbag* 
from the diitol aid u often aorere and dcaerring of couilderation in 
treatment , it accounts for aome case* of intermediate hannorthage 
the coHat^ drcuUtjon on being eitabluhed eaodag Heeding from 
tho unsecured distal end of an artery 

Primary venous hsBmorrhsge — In venous h*?monbape tU 
blood escapes comparatively alowfy from the vessels, owing to the 
low Hood prtaiure but the volume, if a large vem such as the mtemav 
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Jagolu be eeTetoi* m&y b« com^denble. Tb« blood* u ^ nla, flov* 
gmootbly frotn tbe woood tod U duk In oolcm in touou 
h»mont»ge Irom »cat«ly inflamed b»oft, bowerer tbe ooloor of tbe 
blood U mocb lighter thtn umnL Intermittent fk»w from Tcnii i* 
•een in bemorduge from tbe grtnt T<tni of the neck end from all the 
Urge veins that ere infloeneed by the thoraoe movemoits, eapecttCy 
if the blood come* from a lateral opening In the vein. The inter 
mittenoy of the Sow U not dependent upon the hearfe beat, bot npon 
the moretEcnta of retpfaation. On InifaiiUon the negative p r e aaur e 
in the thorax 1« increased the venoaa retarn n gmekmcd* the vou 
t^nd to eoUapae, and the florr dinuniahes. It a at thu moment that 
entrance of air into the veuia la to be fwied. With exjiratioQ tbe 
negative pr e a a ni e In the thorax dimWahed and mar give place to a 
pokbve preaatm, the vcina nr^ and the flow from them la inoTcaaed. 

Hemonhage chiefly place from the distal end of a vein* bleed 
mg from the proximal end beutg prevented by the valvea hnt it may 
ba aevere from the proximal end In cana of vaiiooae vena where the 
valvet art moompetent, m vcma that have no valves, and in those 
that are markedly mfloeneed by the movementi of reapiratioiL 

Air In veinc^Aii may be eodced into vems bv the negative 
pi ea am e m the thotax, etpeoaHy if the great va^ of the neek art 
wounded dimng an operation, ^de aoadent can be diagnoeed by 
a etmotia charaeteastie wvlnng noise. If only a sw.*!! amount of 
air finds antranoe no aymptom# (oUow Uit if the qoanbty ii large tbe 
heart a action beoomea irregular rtaparatlon is cmbamMed, aynoope 
foQowi With cyanoab, and in aerare caeee the patients die. Thu 
train of events u brought about timmgh the frothing of the blood by 
the au The frothed blood m the heart mlerieree with the action 
of the valrea, and heart failure u the result. 

Primary capl nary hmmorrhag:©.— €*pi]l*jy hnmonhage ahowa 

itseU as a oon tinu oua oo» of red blood from many pointa of a raw 
surface or mueous mnnbrane As a rule, it soon eeasea apcmtaneoualy 
and is only dangerous under certain raaditiona which may be cather 
local or gwrah The local eoadition ea ewng danger is the large auce 
of the bleeding snrfine, tooh as the waQ ci s huge tnhereoloos abaeeas 
after eoiapmg, ot the uterus after nanoral of the placenta but hsemor 
ihage from these e ooj oea la usaally readily arrested by sppcop&ate 
treatment. Fat more Important are the yeasral oon£Uonf for whcfi 
these are pnsent oapiUary tsa numh age may prove fatal even when 
the bleeding oonm from a tmaH suifaca. The nwst important general 
causes of continums espdaty bBmorihage are certain gewnl disuse* 
such as scurry lencocytiusima, oertain blood fiaeases, as Henoch s 
puxpum, and certain ohronio totoxka'tiona, as ^undice. To these 
mutt be added the euikns family hsmophiCa (p M3) In 
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aD tbeM oonditioiui c»pill*ry Lcrmoirhage m*j prOTC fatal in epte of 
thft moet canfnl general and local troctzuAnt. 

Intermediary hamorrhage —TU* hu already been defined u 
a recmrence of primary hemorrhage after it has onoe ceased, with the 
exocption of reonireiice due to infeotiom It was formerly defined u 
hssmorrhage lecnunig Tnthin twenty four hours of the ongmal wound, 
but thu defimtson is altogether artificial. The most eonunon cause 
IS the moToase of bIood*pre«ire following recovery from the shock 
of an operation As sho^ panes off, the heart b^ti more forcibly 
the blood preasure naes, mod the taaporary clot may be daplseed 
from the blood vessel and the hemorrhage restarted Other causes 
are the slipping of a ligature doe to incautious moTements on the part 
of the patient, the mcreaee of blood pressure doe to the gfnng of rtfmu- 
lanti forcing dots out of untied vweds, and bleeding occurring froa 
the distal end of arteries after the estabhshmeint of the anastomose 
oiroulation The symptoms are the same as those of pnmary lueIno^ 
thage and the treatment follows along the same Imea. 

Concealed or Interna) hemorrhage — This Jonn of hsmOT 
ihage IS frequently mtermedjary oocumng after operations on the 
abdomen or thorax. It also oocuzs alter injury to the vanous voem 
m the abdomen and thorax, and alter opentions on the ituhna or 
bladder 

Tbe diagnoais mamly rests on the geneaJ symptoms and physical 
ngns of haemorrhage but the history and local physical signs are 
often of importance. Thos m tbe abdomen there may be sign* of 
free fluid m tbe pentoneal cavity or dullness on one or the other side 
in ibe thorax there may be signs of fluid m one pleural cavity and 
compremon of the cotiesponding lung, whilst m tbe rectum and 
bladder examination may show these cavities to bo filled with biood- 
clot. This variety of hsmorrhage U usually extremely dangerous, 
and after operation or mjury the diagnoais from shook may be very 
difficult. The treatment » governed by the same prmciples as apply 
in the case of externa] fuemorrhageu 

Secondary hsemorrhage. — ^Thia form of haononhage isalwxy* 
due to infection, leading to ulceration of the ve»el wall or to digea- 
tion of the ekit Pnmary hiomorthage may or may not be an 
antecedent 

The condition is perhaps best exemplified by secondary hicniorrhage 
occurring from the veaseli of the stomp of an amputation wound which 
has become infected. As a result of the Infection the bacteria or tbnr 
products bung about a softening of and suppuration In the 
which had formed In the veaseli after the pnrosry operation, 
suppuration extends to the walls of the vessels and to tbe sarro^m# 
tissues, and in consequence the thrombosed vessels ore opened up 
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irtw Tcaula M« nloettted into And hnmonlu^ artuoli nuy be ■eocnu 
occatt. 

Borne hemocriiAget Irotn malignant grtmtbi »te of the •eoondAry 
type, when they Are due to AAeoaited InfectiTe proce«* rttber thAH 
to the InTuion of the tamooi growth lUelf, 

Hm dlignoAU of eecondAry hmnorthage, which nuiy be either 
exterOAl or concetJed, ArtenaJ or TcncrfU, u mnde in the fAme vsy 
A^ the of pnmAry hemorthage hat there one pomt that 

decerres tpeciAl menbon, OAmety the emAl] Initial luomorrhAge that 
frequently preetdei the Urge end oheo final hmorrhage. Thus, oo 
dreanng an infected amputation ftnmp, the dietung may be found 
to be ctained with hloo^ aUhongh no Ueeding b occurring at the 
t\n>« H •tiH thu may be repeated two or thiea bmea before the Teaeel 
completdy ^rei way and fatal hieiDOTThAge recaUa. 'Iheae wannnga 
are due to partial opening of the Te»al and then re-eatabGihment 
of the ciot, or eomeUmea to ^pedtiifi of the ted blood^elk owing 
to the aererity of the mfiammatoiy piocf n they are to be regarded 
at uxdloating the need tot the hiunediate adoptum of meaioieB to 
prereut farther hemorrhage but they are not conatant, and a piO' 
fuae flow of blood termmatuig fatally may be the fint lodicabon of 
•eeondary bemorduige. In tzeataxent of infeobre ecmdibonj of the 
fimba by eontmocFoa warm batfaa, eeeondaiy hiamotzbage ii pecu 
Gaily dangerona The limb u plaeed m a bath wh>eh la o omed 
to p i e rent eacape of heat, and U u kept there foer houta. Bboold 
tccondary tumurexhage ooerur the blood may flow into the bath, and aa 
the eocdlticiu n painlaM the hamonhage may onlr be Boapeeted when 
the patient ahon marked Qgna of low of blood, f have met with 
two fatal caaea of aecondary hamotThage that u t vou e d in this way 

TREATMENT 

The treatment of hamorrhage may be coacdaied under the head- 
mgi 9 «wcral and loeol, the tocmer bemg concerned with the eSeoU of 
the low of blood until it has been replaced, and tlarefore extending 
over week* or months w well aa with its immediate arrest, and tba 
latte with the beat meam of stopping the low hy local trentment of 
the bleedmg vecseL 

Oonnral treatsiaxaL — ^Tbo mdieations for general treatment 
are as foDowi — 

1 To produce sooh rondftiima as will fsToor the clotting of 
the Uood in the Tew d i and so bong about the temporary aiteat 
of ImnoRhage. 

1. To keep the bi^n supplied with blood daang the peemd 
of actual loes while the padent is m the condition of ihoek doe 
to loss of blood 
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3 To stipply the actoftl amount of finjd lost by the Wnw 
rhage and eo maintain the artenai blood pr««re and volttine. 

4 To atunoUte aa far aa poaaible the blood faming ccrgani, 
*0 that they may qmofefy repLwse both m quantity and quahty 
the Wood wbiob baa eaoapedL 

The methoda of meeting these will be under 

Tanoui hft*i^mgii , 

Poature - — In the majority of cases of luBmarrbage, espeehiOj 
Burgioal hemorrhage, the patient should be placed lying in bed with 
the foot of the bed raised to that the bead u the Imreat part of the 
body and the pillow should be removed- Thu poature will Unm a 
good supply of blood to the vital centxee m the medulla, without 
which life cannot oanbaaa. The patient should be kept warm with 
hot-water bottles placed m the bed, but heat sufficient to cause sweat 
mg should be avoided. Reatlesaneas which is often a distresamg 
symptom, should be quietly restrmmed, and as far as possible the 
patient should be reeasured In caaes of hleedmg from a large wound, 
and when the hjamarthage can be temponmly amsted, if there is no 
shock the patient should be aimthetued as soon as possible to permit 
tborougfa aeeptao treatment of the wonnd as wdJ aa more sMure anect 
of the bleedmg 

Drugs — Morpkio, given preferably by bypodefflue in)«tiosi, fa 
very useiul to prevent restleasness and to aot aj a general sedatire, 
especially in eases where there ia severe pam as well aa tuDraonhage 
It ta parbcularly valuable m tboee oases of bleedmg, auch aa from the 
lungs, ftomach, or mtatbse, in wbwb surgical mterferenca is centra 
indicated or impoesibla, and reiianee must be enlareiy plaoed on the 
natural temporary anert, aided by general treatment. It has no 
direct value m arrestmg hsmordiage. 

(or ita prepaimtwaa, or its alkaloid) given hypodermically 
causes a contraction of the muscular coats of the arteries, and so 
dimimahes thar Jumma and the aiae of the Wood*# tream at the same 
tune it raiaea the blood pressure by penpberal vaao-ccaiatrictjon aod 
•o increases the force of the stream ^Hus general me of blood preamrs 
may more thwn ooonteraot the good local effect of the contracted 
artenea, and the Iota of blood moy be increosed. This drug is probably 
only of marked value in Heeding from the uterus. It has the same 
effect on the unstnped rouecular tuaue of thla organ as on the nuddfe 
coat of the orteriet, and, by causing strong rauscalar contraetkm, 
squeezes the veins blood'amusea In the uterine wall and so arrest* 
the bleeding 

Ergot IS largely used in midwifery and gynrcology being I*i 
tlcularly valuable m poat partum lupinoTthage and it has also been 
used in the treatment of h»moptysia. 
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Aeeiah Uci tannxo owi, g«Ute tuid airejwli*, and 
have all b«oi naed u g«neral hcimoaUtics on aoeonnt of tii£ir vaao- 
oomtnclot aebon bnt tli«y at« ptnbaWy ol Bttle vaiut, wtethet 
giTttk by tbe montli or hypodetmioaDy 

Fn$\ Hood-tervn obtaiiibd {ram hoisee, dogs, TabHU and homan 
fobjccta haa b«en g{v«n by IttraTenom and nbontaiieou injectloD 
m the treatment of hnmonhage, and k irortii a toal {n thoae oaaea 
in which the bleeding Tewel oaiuiot be eontroHed, aa, for example, 
m Eemorthage from the ladnsy 

Oalmum dUonde and colauai hetata . — ^Theaa draga have been largely 
need, both In the prophylaxu and fai the treatment of hietDonhage 
but thni -value la douhtfuL In the phenomoion of ooagolaticn ol 
the blood caldtun aalta play a large, though n°t thortraghly nnderatood 
part. Blood depnred of Ita Alcnun aelta wOl not elot and m Iwemo- 
phiBa the blood ta nld to be dedcaent In ealenmi. The ratfotial* of 
giving cakmm chloade or lactate la to anpply the ealcmm lanVing fn 
the blood or to bwreaae it m quantity 'D^ey have been naed in the 
tnatzoffit of bleeding in hiamophdioa, and have been birgely givw 
both before and after operaUana to patunta m whoan diihoiilty of 
axreitug hemoTxhage waa anbdpated. Thna they are given to 
patienta nderiag frooi ^ojidjea, pancieabe diaetae, lenQooyihsmla, 
etc. The valae of oaloom ao given In ^eae caaea haa been mneh 
called m qaeatmo. and many curgeom have discarded ita nae altogether 
in la-axcdiced pabenta, birt o<here foaiat on ita valae and give it m all 
eaaea The qaeationi of its doaage and the length of tune dtoing 
which It la ^ven are probably Important, and vanaUDns in these 
may acooont for eome of the diaonipanoica m acoounta of ita vahie. 
The psobahibty is that it doea no harm and can be g^ven in aoitable 
oaaea without fear IThen it la decided to oae the lactate or ohlonde 
m oaiea of lanndioo, It ahrmld be given in 30-grun doM eve r y foot 
houa for a day or two before the opetaboo, and ita nae oontbmed 
afterwarda for three or font days, ather bv the rrwrnt-Ji or xf is 
madviaable, by rectal injeoticm- 

6tlmulanta. — The affeot of atimulanta— alcohol, itiychnine, 
cafittne, etc, ta to ittoretaa for a kmges oi thortet period the foioe of 
the heart a heat, Thia ralaei the axtolal preasme, if vus-dllatation 
doea not oecor and will mcresae the laeTamthage. llany ra— a of 
intennodiaTy barmotrhtge are ondoabtedty oaojed by the injmiicioiia 
me of atim-olanta, the msnaaed blood-presaure f ni rfiijT the temporary 
doti out of tboae blood vtaada whloh have not been aeonr^ t>*d- 
It may therefore be laid down aa a geasral rule that all atimTilanti, 
alcohoBo and otherwise, are to be avcaded in the tieatiii«it of hamor 
rhaga. The lower the blood preaaare falli, the greater the UoAtstej 
to the fatmatian of clot m the moutU of the MnniT tnd in 
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(we of conotAled h»moTEh*g« md m li»morrhag« from the Inngi 
aiid intestmcfl the life of the patient dependi npon the fonnafjoB of 
thia clot. To raise the blood preasnre, even for a time, by pvmg 
ttunnlanta la bed TOgeiy and may directly oauae the patient • 
death 

Blood tmnsfutlon ond Infusion — After alJ bleeding pointi 
have been aecirred, the rtrongeat indication m the general treatment 
of hemorrhage la to nipply tha vaacnlar ayrtam Tjth fluid to replace 
that which has been loft, and ao to re-estabhih the blood pret aur t 
and the effective cinmlation on which hfe depends. By the mfoaon 
of a ffmtable fluid into the patient a vaaonlar lyitem, the blood volume 
and blood prmure are raiaed towarda the normal, the heart la given 
material to pmnp upon, and oo the oircnlatoiy meohnuiam a enconp 
aged if the fluid used be a compatible blo^i, then the number of 
oiygen-canying red blood-corpnadet i* restored to •omothing He ita 
proper proportion. Trnntfuawn of living blood from another human 
being into the veina of the patient la therefore cJeaHy indicated thu 
has been tned at vanoui tunes for centimes, but only recently tai 
It been done with anything Gbe mufoiro socceaa. 

Blood tranafuson failed m many caucs because clotting occnrred 
in the tabes and containers between the patient and the donor of 
blood, m others it prwapiUted thrombosis m the recipient ■ vessela, 
whilst m oertain cases it tot up b«molysu with resultant ngors, pTmia, 
lupmoj^bintma and death These difflcdties haro been oreirome 
by improvement of tcchniqno, the nas of parsffln-cooted inwoth tubes, 
reduction of the timo occupied in the operation, and especully by the 
recc^nltion that no ammal blood, and onfy that of certain cbofcn 
human beings, la compatible with the rotapent a sernm- Kow there- 
fore the method is freely used in coses of severe hemorrhage and 
also in certain amcmiaa, such os pernicious ansmis 

InfnsioDs of hlood-eubstitntea, such as normal wlme or gtm-acadt 
■tUne restore blood volume and therefore have distmct uses in the 
treotment of pure shock bot they do not replace the oiygen-carryiag 
red bfood-corpnscles. 

The choice of the donor is importont. Ho must be heolthy must 
have a negative Wassemumn reaction, and hia corpuscles rauit not 
agglatmato m the redpents serviD — bis blood mnit be com 
potiMe ” with that of the patient. Even after injection of a com 
patible blood a bttle reaction a sometimes seen, with a lEght or 
moderate chill and a nse of temperature for a few hours This a a 
matter of no danger but transfusioo of an incompatible blood causes 
dangerous agglutination or hsjmoljwit or both In snch cosrt the 
patient compialns during the operation, of severe backache and he 
suffers from a feeling of distress and of nansea after the transfanno 
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ho hM • rigor and a rapid nao ol temptsataia, loiy thow iaandtcc 
and haimoglobmttna and may ooHapio and dU 

To prevrot tlua danger oompatflufity of the blood* ol donor and 
wapient mint bo datenmned bcIorobanA Tbn may bo done m eaeb 
IndiTidaal oa*o bv mixmg «d oorpnaeJea ol tha donor mtb aenun of 
tho Twiplont and eramming for ag^atinatiem agghttinahon only 
nood bo tried, becaitae it ha* been found that it alway* pmoodea 
baimolvai*, the teat for it i* «**6r than that for i»moly*ia. 
Thia plan u tedicma. lloaa fonnd that all people can be grouped 
ti r^atda that haemolytiQ and agghtbnatfon propertio*. Hb find 
mg* are aet ont in the aewnopanymg table — 


■ServM 

droep 

L 

OdU of Qrwip (i>D»or) 

1 ^ ["^n 

1 

1 Ho. of iw 

1 iiviivd* ui 
t Onttp 

L 

0 

0 

0 

0 i 

1 

5 pec cent. 

IL 


0 

+ 

1 0 

*0 . 

irL 


+ 

0 

, 0 

10 • 

IV 

+ 


+ 

0 

1 


ConiideTatiaai of this table ahova that the corpnadea of a Group I 
peraoD ace clomped bv the aenun of any other poop bot ita ovn 
thoae of Qroop 11 at« ag^ntmated by the aenun of Qroap* III and 
IV those of Qronp ITL by IL and IV bnt the eeHa of a peracm 
belonging to Group IV are ohunped by the aernm of no group luch 
a pecaon therefore t* a “ nniTOEBd donor ” and can giTe blo^ to anyon* 
witbont danger K Bat of aaeh Group IV paojde ahould be he^ m 
every hoapitaL If ordy Oronp IV doaKna are uaed, then the blood 
of the patient need not be teated. To ddermua tie grvitping the 
inreatigator thonid have tome fcninni eenma bektngiLg to Qtonpa II 
and in kept In iterile bottle* with the addition of I pet cent of 
chloroform aa a preaervatiTe. A drop of Gronp IL aenun may be 
pnt at one end of a mrcroacope iltde and a drop of Qroop HL mmi 
at the other then a BtUe of the Mood under teat n nuxed Ttth each 
if the Mood belong* to Qrtmp IV no cfaunpmg will oerar and the 
flfru vrin teinafn amootfu 


Method* of blood 1raii»fu*ron.--Tl* dang-a of braoJyn* 
and aggfnfmatwn bring aroided fry p-n^ o' a donor weiau 
then depend* on a technique whfcfi ab-Bte* cfcturrfa tie awanto. 

*• kj- m Md d.n.g. 

toO>«imne4 elmiHiti rf ( 1 ) w 

bWoTorr<mBl.nri.oa (l)l7n,jr»=«rfB5-£Srf£te:. 
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and (5) hy nndue delay Therefore manipnlatioiu urait be gentle, 
and ehonld not oconpy more than fifteen nunatea, and the apparthu 
oeod thcmid be amoothly Imed with paraffin and perfectly free from 
fibnn, or coagulation may be pre- 
vented by drawing the biood into 
antjooagalanta inch u fodhus 
atrate. 

On® of the foUownig metliodi 
may be adopted ' — 

1 Use of “ doij " Hood (aa- 
•aodyCed) — (1) Direct from ar- 
tery to vem through lilTer oan- 
nola and a ihort paraffined 
rubber tobe, Thu plan a not 
eajy tho oharacter of the fiow 
mg blood IS not eeen« and if the 

D » rempent be baotcnaUy infected, 

Fig 32.— Emptofl Brown tube for ^ j ^ * * 1 . 

lndlr«t trWuiloa. 

donor 

(S) Indirect transfoiiona may be oamed out by means of a somber 
of paraffined synsgca, after needlca have been put mto the vefru of 
both donor and reapent a ■ynngoful of normal saJme should be 
miected after eooh charge of blood Thu method 
oocuplea tune, and requires two skilled aaautanta. 

Or a synnge with a four-way oook may be need 
the ways leading respcctavely to donors vein, 
rempients vein, a jar of nonnal ealme and the 
synnge. Thu method is quick, but not very 
nmple. 

The plan for indirect transfafllon suitable for 
moat caaea, and osie that can be done with one 
onakilled assutant, is hfarehall s method of oamg 
a Kiropton Drown tube. The oharactcrt of thu 
tube are shown in Fig 32 The tube is tborongfaly 
dcenscd with a brush and cUorofortn, dried with 
alcohol and ether and autoolared it is then 
lined with a smooth Isyer of sterile ether-solution 
of ordinary bard paraffin of which ooine b sucked 33 —V -shaped 
in byjneanj of a Hjggmson synngo the wanned ladsioo in rda hi 
tube u rotated and held upide down so that a tfansfashm 
nmforro coot b applied even to the fitting of the 
rubber stopper it u then cooled with cloths soaked iHth 
Tie pneumatic cuff of a Wood presrore apparatus U applied above f*« 
elbow and the operator exposes a vwn in the donor and another In the 
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reopicnt In each coo » ligntara U put round the Ton »boTo tnd 
inothe* btJcrw the propo*od crip into tho Tern tho« ligituroi are not 
yet tied, but are oaueed to function by the wo^t of pain of forcepa 
>i«T^g<ng to them enda. He then malcea a V-ahaped cup {Pig. 53) into 
each Ton atol lays a gause pad aoakcd In aaline aolnticm on each 
wound. Introduamg the noule o! the tube mto the donoi a vein, and 
Titing the TTiggina oB rpinge aa an extractor he draws up 400-460 
(uc. of blood than, rapidly tramfemng the noiale to tie crip m the 
reapient ■ Tnn and roT eTcn g the Higginaon ayrmga ao that it now 



Fl( 34. — Apparatna for tranahulon of dtrited blood, 

acta aa a blower he mjecta the blood into the recipieoit, occupying 
about four miimtea m tho p iooeaa. It now only runaina to tie the 
hgeturea. 

2 Ut$ o/moiyW (eifmted) Wood — ^Thu method haa the adrantagea 
that one workee alono la needed, and that the tone bunt of the opera 
tion la much lengthened. The apparatue (Big. 34), with the ICO cc. 
of atrate m it, la autoclaved for half an hour at 100 C. at Jws. 
The Higginaon ayringe bcmg uaed aa a aucker the doocff*# 10 »d ^ 
drawn into the laocrtrate " ( » laotoao aodnun atrate 5-® yrs^n^ 
freahly made with diatilled water and filtered). iCrtir* x dvzbzm 
by roUtmg, tins apparatua la deteched from the dvm- jofi ar >acn, 
attached by the other needle to the redid^ Ihm Tt—tr* -a- ntdic 
Hl g gtn a nn aynnge, uaed aa a Uower the estartn: j ro-rf»r 

mto the redpaent. 

3. Pmm,i HouJ-nB. m»/ W m-nrhy 
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drswing blood into a nuituto of pronoujlr ffteuliMd J-S-per-mir 
(iflotomo) citimte (350 o^) and B^-per-cent, (iaohujic) dcitroto aohi 
tiont and then keeping ifc in an ice chert. 

The Kunpton Brown tnhe and tie citato mrthodi aw beat 
adapted to avil anigeiy 

Xf direct tra otfnfnnn . of Wood be not used» other fltnda may he 
given m vanons ways — 

1 Bg tie moxtA ■ — If the patient is conscious and there a« do 
contra mdicatioiis, such as Weeding irrim the ttooiMch or romifo^ 
fltud (milk, water albninin water ejo) thonld be given freely 
the mouth The patient should be enoouraged to fale Isrg* 
quantities hot bqmds, which wiU be rapidly absorbed from the 
gaatro-mtestmal tract and make good the deficiency of fluid in tie 
vascular evatem Tbtrrt, which is caie of the distnssutg symptom* 
after a large htemorrhage, a relieved in this way and no Unut •honM 
be placed on the amount of fluid given to the pabent. 

2 By the reetuoi, — If the gmng of fluid the mouth Is contra 
indicated for any rea son , warm normal aoline soUmon can be gitm by 
the leotnin, aa rt is rapidly absorbed by the mnoons membrana Tsu 
or three pmts should be run mto the rectum by means of a fimDd 
and tube very slowly so as not to sot as an enema. It may aim be 
given oontmuouily for bouts, about half a pint each hour 

It may be oonreniently run in from an mverted thmnos flssX, 
through the cork of whwh are led two tubes, one connected with the 
rectal tube and the other turned up as an air tube lone ■ bag, wiki 
IS an mrerted rubber hot water bottle alio acts sabsfictonly 

3. Subeartofuoualy — Normal ealme fluid can abo be injected into the 
lubcutaneoui tisrae and will be absorbed mto the Wood and lymph- 
streams, In males the loose elan of the grom or axilla is the iHe 
cboecn and in females it can be injected under the hreart, between 
it and the pectoral muaclea, 

4 fntrarenctuljr — The inleolion of normal saline flmd directly mto 
a vein is the moet rapid method of snpplymg fluid to the vascolaf 
system, and therefore is to be preferred m cases of severe hrmor 
rhapr The fluid used is a suhidon of sodium chkmde (common 
lalt) and water in the proportion of 1 drachm of salt to 1 pint of wster, 
both the salt «d the water bemg sleriJiied Some surgecoa add a 
email quantity of potassium chlorote to the salt and water hi order 
to lender it neutral as acid or alkaline solutkau may be dangerora 
and some add from 3 to 0 per cent of dextrose so si to form a 
nutritive fluid and to ftrour ofinosn from the tissues to the Wood 
veeaela. 

Saline fluid that has been injected into the venous svrtem soon 
pane* out of the veeseli mto the lotToundmg fymph^ee* and tissue* 
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md »o iU T»hio In nuhig the blood ptwrora it Io*t. To prereat tHfl 
B4jlin uitK)daoed a aolaticFQ of gam acacu, bat ita toe ib not vitboat 
danger and tie practical adrantaga orer nonnal aalme aolntlon la 
doobtfol. 

of tntntoenoui In oaaea o£ amptrtationL, or 

where a large artery n out aorota^ inhuion ol aalme flokl ma^ be made 
direetlj into the reaael, bet thk baa been fonud to bare no adran* 
tage over mtEaTetumi r"£ T'«yfri The yem ntoaOj aeleeted ia the 
median basillo Tun of the left atm, aa it a gcnetallj' large and oon- 
atant m pontwn. The rnrramdmg abn ia tender^ aa atenle aa 
posible in the manner ncoaQj emploTnd before an opentiom A 
bandage, or the pnenmatio enS ol a blood-pnsanre appaimtaa, la 
wrapped loand the apper arm ao aa to retard the Tcnona return and 
render the vein prominent. An obbqne inmdoo la made acroaa the 
Tcm, which ia qnioklj exposed m tbe anbentaneona bane, and a 
doable ligatore a paaeed roond rt and the lower end aeccrtd. A 
amall V-ahaped imp aht h then made oernn the rein and the cannala 
mtrodoced and aecared m the vein by meana of the upper bgatsre. 
The bandage or eriff round the upper arm la then lemo^ 

In many eaaei time may be nred by the intitMiuebon of a diarp 
needk atnlght into tbe vmn, but eren then tt ■ advmble to laeoe 
the alon firtt 

Tbe saline fluid, wiuoh abould be at a temperatur* of ICC F, mar 
be mjeeted by meana of a ayiuige with a double way or rxai mto tha 
rein directly from a flaak raised slightly abore tbe lerd of the anm 
The mfaaicm ahould be earned out afowly under khgbt piewuie, aT%d 
great oare taken that no air enten with the flmd, otherwiae aeiKraa 
oonaequencea may tesolL From one to three pinta, arcardmg to tha 
amount of blood lost, the age of tbe patient, end the degree of ahook, 
ahould be infuaed. 

If daang the infusion the pabmt abould beeome dyapncele and 
oyanoaed, or n2er from aynoope, tbe mfusioo moat be at onoe stopped 
and artifkul reapiratHb camM out if nmsaary 

When aufficHnt fluid haa been u>)ected, as abown by the state of 
the pulse, the mimaJa is remored the proximal end of the rem 
tied. The wound m the arm ta sutured and a light dreasmg apphed. 
It abould be remembered that the braehial artery bea inmwdmtelr 
beneath the rein, separated from It by the bsofstal fawaa, and tVi«t 
Injury to tha artery may reaolt m aa arteno'yenous aneuiyim 
IntmTcnous aaBne mfanon ts aomehiaea followed by a mild rigor 
and a slight rise of tanpetature, but there are no permanent 111 
effects. 

It must be deariy understood that the mfuston of fluid it oootia 
indicated until tbe iuemonhage baa fioaHj ceased and the Teasd 
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liM boMi Kxmtif dosed, iRimigh Orflo belieVM tl»t dueot Uuutoiiai 
cd Uood win hsag ahant an amsai ot luoniotriisge, as wall as rtliere 
its coTXMquenw* 

^^ t er a bswto hmoorciiAga th&t does not fttiDy ttf 

blood-aenun la r»pidly re*tored by absorption of water albomifl, and 
■alts from the tiasuee but the rcatoratioQ of the red bJood-corpUidM 
tafcw Icmger Tteee oorpn®«d« are manofactnred by the red booe- 
marrow of the long bones the vertebno. In yotmg rulgeoti 
regeneration begma after forty-eight hour*, and the prooeas, eren 
following a aeveie henmorrhage, a complete m aix weeks, and often 
aooner bert, a« has already been pomted oat, m the eldedy and aged 
a seriona 1cm of blood seldom ends m complete reconry the patient 
remaining permanently enmito 

After a loaa of blood the patient ahonld be placed under the beat 
hygienso ocmdftioiis, with plan^ of frtah air and sunlighL The dwt 
ahonld be plcntifol. hght, and nntntlons whdat mm, arsenic, and 
cod livcc Oil ahonld be pvea. 

No drqga are known to act apeejflcaDy upon the Hood lonmitj 
organs 

Ffrvt'Siid troatmezit of primary arterial bicaaor- 
rha^fes — The wnand ahouM be thorou^y exposed and the thumb 
of one hand p r e aa e d firmly m<o it, pieaiairo bemg made, if poafhle, 
directly on the ipurting artor Thm u fregnendv rnffiaort to itt^ 
the herooTihage but if not, or if the Twsel cannot be compreaKd 
m the wound the thumb of the other hand should make firm pwwQie 
On the mam artery supplying the area m which the wound U, nearer 
the heart than the wound the artery being firmly etmipr eased against 
an adjacent bone Each of the mam arteuea hu ita specaal place 
where compreanon be most readily and effectually corned out, 
and the most eerere bemotchage can ueuaDy be arrest^ temporarily 
in this way exceptions being the very large nrteriee, such as the aorta 
or the umominafo. 

Digital compreeaian, as deaertbed abore will bo fouzid to be Ttty 
fi rmg, and cannot be maintained for very long, so es qxuckly as poa* 
aibio a touTHKineC atcrakl be impronsed and firmly secured r«md the 
limb above the Hrtdmg-pom^ care being taken that it U sufBetentlj’ 
bght to arreet the artenal ffow and not merely to compreas the Teiei 
tind to increase the amount of blood loat, A tourniquet can only 1^ 
left in position for about two houra, aa a longer appitcatiQn tbin ^ 
causea danger of gangrene and the preseure Is usually veiy palnfol 
Therefore it should be removed as soon aa poeeiHe, the veieets being 
hed to prevent bajmorr ha ge. Although the first indication m hwirntf 
thage Is to arrest tha bleedmg, yet the ruJea of aaepsis should not be 
negieeted. 
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Deliberate treatment of primary arterial hmmor- 
rhag^C^'Iliiw role* in*y be Uid down « the pimapl6« on whioh 
primary Aitenel bwnoithage it tcoeted * — 

1 If the luDmorrhmge bM flopped fponUneouriy no further 
treatment Ib neceaeary Of oomae, It rnnit be xmdentood that 
doBiig the noowaiy nmtaie cleanang of an accidental wound the 
hwmorihage may be leatarted, and then the treatment laid down by 
the next two rdea nmat bo oaiilod out. 

a. Secure the bleeding artery In the wound. — ^Tho Weed 
mg vcMela fhoold be aeoorod with hmooetatio foioepe and Hgatorte 
appCed, the wonud being enlarged^ If neoenary to facilitate thif 
operation. ligatore of the artery m oontinmty though Bomedmea 
eaMer than h^tore of the bleedmg pointy ahonld not be done for 
tereral reaaona (1) The neoevity of making a aeoond wound ahould 
be avoided, eapooiallT aa the operation ia one of uigenoT and It may 
be Impoaible to take foil aaepUo preaautlotxB (2) Ggatore of the 
TTi^n aitCTT of a limb mar be neoeMarv and mar lead to gangrene 
(3) ligature of the mam artery may not atop the hcrnwrihagB if an 
extemiTe anaatomoUa omladon if pieaent (4) the fcmiue of the 
artery that it bleeding may be diffiodt to detennme axid the wrong 
artery may be Ugatur^ in ocmtuimty A paMnt died from hvmoe 
ifaage after ligitajre of the cnpetgoal fetaoral artery m Hunter • canal 
to itop bleeding ftum a deep ponotoied wound on the Inner fide of 
the thigh. At the autopay fervred artery waa found to be a btaneh 
of the profunda feuKicla. 

In certain fituatkma, eapectaSy m the caee of deop punetorod 
wounda, hgatnre of the mam artery m oontinurty ts the occrect treat- 
ment, aa ftipoemg the aercred veasd and bgaturing it w aifit m< gh t 
caoift aeooua damage to soirCKmding ftructnn^ Tbeae tituadona are — 
(1) polai of Aa hand, whoa the bleeding cornea from the deep 
palmar aioh. Haa ligature of the ndtal and ulnar }uat above the 
wnat ot the brachial m the arm ta to be p re f erre d to local hgature, 
which would involve n diafectloa damaguig to the numeroue tendona 
and tendon fheatha in the palm of the 

(1) Th* fact and neck, in bleeding from the deep branohea of the 
erternal carobd, auch aa the Internal majiHaty or the occipital aa li 
Ilea deep to the maatotd protw*. Uany of the aubdivudana of the 
branohet of the citecnal oarotW run m bony oanalfl, and their hga 
tore would be aiceedingiy difficult and would uecemtate acnoua 
daosage and dafigutomait hence ligature of the main arterv at the 
aeat of election between the tupenot thyroid and the lingual branohea 
M to be prefcmd. 

(3) rifl hnmeiea o/ Ac wfcnwl oarrtii— The« arteiiea are found 
mnde the eranhon, aupplyina the brain, and Egatore w «<« a Impoa- 
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nWe If « diagnons u made and treatment u attempted ether the 
common or the internal oarobd artery ahonld be hgatnred in tie nedc. 

The atoppege of hstnonhage by means of ngutnre*^ tomca^ prea- 
surc, suture, etc, is diacuwed at p 278. 

3 Secure both ends of the severed artery —ThmbooVJ 
be done eran vrh^ hmsorrhage u not ocourang from the dista] end 
of the artery at the time the wound is treated. It not in£re<jittJrtly 
happens that hemorrhage oocnn from the distal end of an arteiy when 
the anastomotio circnla^n la eatablisbed or when shook has pas^ oS 
indeed, this it the moat frequent cause of intermediary bi^onbsge. 

Flr«i-aid treatment In primary Tenons hminois 
— The Wound should be fre^y erpeied and preame mads 
with the thumb directly on the bleeding point. In the case of bleed- 
ing from a limb the part aboold be elevated and oars should be tains 
that there be no constnotion be t we en tbs wound and tbe trunk. A 
pad ahrrald be pUoed on the wound and a bandage earned up over the 
pad from the ex tr e m ity of the laob. No tourniquet ahould be wed 
in the fiist^ud treatzoeat of venous tmnonhaga. 

Dallberata t]:>eatment of Tonona bmmorrha^e,— Tlw 
conauts of picking up the vessel m the wound with hsmostabo foiuep* 
and applying a Ugature aa for arterial hsmorrhige but carefolly 
gradnated presaors can uauaDy be rebed upon to arreat renoua h«Bor 
rhage, whti u oniy aerwus when rt cornea frtnn the laipeat veneo 
trunks or from vaocose veins Bleedmg from a cerebral eiaw o*® 
be arreated by ctrefulfy packmg the amua with gau». 

Treatment of air in veins — ^Dunng an operaticm involving 
danger to the great veins at the root of the neck, which are mflneii^ 
by the respuatiao the wound should be kvpt flooded with aahne soln 
tion, so that in the case of mjuiy fluid and not air may be ancked jn. 
Air m vans Is not necssaarily dangeroua, tbs danger depending upco 
(1) the amount of air enteong, (2) the speed with which it enter*, 
(3) the distance from the heart at which it enters. 

Pflwily iho ehsTsoteBitie 00239 ol air entBiing a vein is hesrd, 
tbs wound m the vessel ebouW be doted and a Ugature applied w 
quickly as possible. If tbe nght heart becomes aeocwly embonsased, 
artificial reapnatioo tbouid be at once begun as the condition fr^ 
quently ends m death. 

Rffln advised puncture and a^iraboo of the nght ventricle or 
If the air has entered by tbs jugular vein catbetenrstron and 
aspiration of the nght auncis— both lomowbat dnutjo me arottt . 
Stimnlition of the vagus has been recommended, but meet niS««* 
depend mamly upon artificial mpiraboii. 

TraaAment of capillary hfomoirha^o.— Capillary bemw 
rhage Is rarely dangerous in tbe normal mdividoal, and can uioslly 
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b« MMtwl by p«*«rt or the tue ot hasmcBtfcUo*. The meet jmpor 
tant ol tbew are oold (tce-oold w»t«^ hot nttc at 120 adfoulm 
glilu aoidt and flaloum chloride. Notie of theae 
■IwTp M be applied in noh rtreogtli or for long oMTOgli aenamly to 
litmagPi the tiama. In aome caaea the applieatKia of the caotery at 
a dnIHed heat eo aa to eh*r the tuanea u the beat method of eireat 
mg capillary hiomonhage. 

Tr«*tment of IntermAdiuy hjamonha^e.^ — The methods 
of »r‘«‘*tTng intennediary hemordiage an pteosety aurular to thoee 
fai arreatmg primary hemarThaga, which it exactly reaemblea bot 
eoBceoied bsemorrha^ wimdi ta tnqneoUy intesnediaiy demands a 
cpecsal word. In osaea of abdominal hannonhage, ecpeeoJly oococ 
rmg after opetaUon, a eeoond operatum for the amat of hamoiihage 
cannot always be nndertahen at a mometit't notice, and yet the bleed- 
mg may be terete. The patieot •hoofal be placed with the heml lower 
trunk and Umba, and then the Innha etmfnlly and firml y 
bandaged from the extrenirtva to the trunk, ao aa to diiTe the blood 
to the raKhmotoi contrea m tb« bnun. 

Blood tranafusoa in tbeae maea may be nectaaarr after the bleeding 
pomt has been aecsred. 

Tw»ttn»nt ot Moondory BjeraorrhiB^er— The treatment 
of teoondary hastooerfaage didea in one nnportant pomt from the 
treatment of pnmary hasnortbage no matter how slight the haanor 
thage may b^ ot wbetha the bamor th age baa stopped whoa the 
patient a *e«fi, the treatment must be to Kcnre firmly the artary as 
a small prefaiunary hsamorrhage may be the pTeoursor of a large and 
fatal one. 

The moat satafaotory method of treatmat, and tlM Tn*t>if<d to be 
adopted whenever practacabla, ia to o 3 »n up the wound tbcaooghly 
after applying a tourniquet, and place a ligature on the bleeding point, 
oppartuQity bong takm to radar the wound as aaept^ aa poadide and 
K> to being about heahng without danger of ftntber bemoertiage. 
Thk method u not alwaja poafble, for the following reawns 

1 The tiaiues may be ao sioughing that the ligature will i»t hold. 
The actual cautery at a dull red heat, may be applied or in eoma 
eases it may be advisable to re-amputate higber up the limb. 

3 The hmnctiibage may be an oonng from mnnerous nrTi veseels, 
which rt will be impoasihla to hffiture. In thia csm the applicaticBi 
of the actual cautery or pecking the wound with atesile ganse, wiD 
unully airtet the bleeding 

3, Incaraof aecDiidaiyhsmKmhagefromUrgeTratisinthegrouj, 

abdomen, and neck it may not be posaihle to expose and hgaturo the 
bleeding Tcaela. The wound should bo carefully pack'd with aseptic 
game, which should be kft la position for seroal dsyi. 
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4 Hmmoniflge from mahgnmt growtlifl whioh hxvt fangated u 
diBaalt to oontroi by Cgafere, m even if the vessel u leai tie Egttnrt 
>rill not hold m the brookmg-down tiMoo. Idgatnre of the m*ui 
trtery in oontinmty is the beet treatment, but the tdnaaHGty of d(»aj 
this and prolonging a patient t hfe for a few we^ u doubtfnL In 
tie oaae of oeoondaiy hemonhage occunang from an arterv Egatured 
In oontuiuify the wound should bo opened up and a hgstuio placed 
Cm Che artery above and below the bleeding p^fy , 


fliEirOPHILIA 


Under this term many different oonditaons have been descnTxd, 
afi of which have the oommon faotor that the subjfct has a tendency 
to bleed readily and profusely either spontaneously or from slight 
mjunea. They have been rooorded m both men and women and at 
an ages, and much confusicin has ansen from including them aQ under 
the term hatmophilta. Tbia word has been ao loost^y used that it 
has oome almost to mean profuse haunorihage from a tnviAl a 
unknown cause but it u unporUnt to Emit it to one class of case 
only and to endeevoor to find an exact patholosy Ueedng 
ocournng from eome other cause. 

DdfLuitloo^— ' Hannophiha ahould be Haatsd to the farnnT 
bleeding disease which only ailects the msJes of o family and has i 
dedruie oharactenstro method of mhentance. The main featum of 
this disnsin will be diet described, and them some reference made to 
other cases of profuse bleeding which do not come mto this eategniy 
The condition is a congenital tendency to almost anconliuBthle 
bleeding, nearly always fr^ some shght injury, but perfiapa oocai»on- 
ally sponfuneotts the hsamorrhage may tiio place fttrm the eitemal 


smdace of the body from the maooos membranes, mto serous 
fjnoned ctvitife, or into the faasoes generally with Jcpnnatitai 


or 

of 


eochymosca. 

The hereditary or family ebaracteia of this disease are weD 
marked* The tpomdio coses published from time to time do not 
belong to this diaesse, and the inbefitunoe a almoat constant in its 


pecolisjitw*. 

The daughtera of a bleeder father do not suffer from the disesse 
true hereditary hleedeia never bemg females but they transmit it to 
Umr ■■•m" and if there are sovenl doughten m a lamny tD or soma, or 

even only one, roar transmit it or the disease may intermit a genetat^ 

entirelT The daughters of " Ueedera generally have large familirt- 
Tha sous of a bleeder father do not usually suffer from the disease pot 
do they transmit it either to tbem sons or daughters but caws hft« 
been paUubed which make ft {mpo«s{blQ to aav that the dmase U 
nerer tranaroitted direcUy from father to son. These tasea, however 
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m« doabtfol, wid belong to tbe p4Ji tboy pcobablf repfwent erron 
of obaemtuQ, or are based on toij i&tnffitueni ground s . 

As hu been tinted tbore, femntee do not inSec from tbe true I&tallj 
tltboogb toane tatbon bsTe itnted that tKrr ^ 
tbe ntio d 1 TmW to femtlee u 197 to 1& or to 1 

Neulj tH tbe farnilM* eSeeted with tbh d»eue tbnt hsT* be«n 
traiyiT hJrmg to tb« An^o-flcxm nce, but fnitsTHrot m tbe Lettn 
mca «e kncrwn, tUboogh few cases are reported ui Frenob litermtuio, 
Tbe inbentanoe m one Boatb Alrurm famDj bs« been traced tbroogb 
eight generatuQt. 

Tbe cause of tbe dnease ts qmte tmknown, and there a no constant 
patbolognal anatomj although ■ereial coodrtiona have been desciibed. 
In eoiu caeca it h stated that tbe aorta and tbe la^ aitezua are 
atnormanj small, so that tbe Uood pTtasuie is high and difflenl^ of 
amst of hasruKthage foQowt, Abnormal thmwae and degenamtioQ 
of the artenal valU bare been stated to be the cause of the apoU' 
taaecna fasunordiage, while aotne anthora deecnbe a defective mus* 
colar coat of the artenes, so that oontraeticin of thar wads ts slight 
or absent Others again, have looked to tbe oompoeitsaQ of tbe blood 
to daoorex tbe eauss of tbe dtKase, and have aasxmed a long cccsgu 
latun peood or bave dcccribed ^feotara coagulation due to the 
abeenee of eaknnu salta. None of tbeee eondjtiona, b o w e ret m an; 
va; cccplama tbe dtsesM, and the; are not constant In t/rtty ease. 
In man; cas ai the coagulation of blood a normal ba time and the 
ooaguhtm firm. 

S^mptoom. — The symptiBna of the drsiwie are persattxsit hmmot' 
ebagee fodowing slight cuts or bnosea oc oeeunmg spontaneousl; and 
dating from taith. The Ueedmg oontnruea until death ocenrs, cn more 
offoaD; antil fpontaneoual; acraUed. Eaouotibage from tbe 
cord ma; occur ahboegb rt is care, and starta aheo^ after serenne* of 
the oord it ma; be fatal VaecxnatiQn i* not {oQaw^ b; hsmotthage 
but tbe eruption of tbe rndk and permanent teeth la always attended 
with danger removal of a tooth ma; lead to PTii«rmtTrJUM^ bemor 
thage. Cases in wtneh tbe drseaae first appeaia m adult or m I tf life 
are probabl; not cases of tbe true famll; dwrasn Tbe mjtmes that 
cause tbe Uccdmg axe often of the most tdrial type, rwh as the removal 
of a tooth, a leech-bite, a ptkk trom a needle, or a cut whole sharag. 
The bleeding ma; be arrested fo* a tame but it may reent a gi-jn ^nd 
agam until the patieert dies, tliongh iscoT ery u the ndo. It s a 
cunajs fact that the tendency to haonorthagB b not constant, and 
a wen maxted bleeder ma; mjure himself and not bleed more than a 
normal person, although at other tiiMa very sh^ p te mnr e on the 
shm win deteonina a bige eeobynwaia. 

Bleeders are said to have eitTmordmary recoperatiTS pow m ^ uxi 
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great cajwaty to withatinduig the kw of blood, tid n He 
patient got» older the tendenoj to bleed ii dimmubed and m lome 
CASM nuf dtsappeftr 

The ikm leBoni T*ry from & bnn» to a Urge h«n»Jntw that ii 
no porpimo r«h ■umUf to tiiat aeon m caws of pmpnpa hjemoitluifica, 
w h i ch IS aometuQss nuitakcn for hemophilia. 

Tho hemoEthtgo which oconn mto jctnh defomi ipeo^J mentian, 
as the disease used to be described as associated with a ehiococ 
arth^tia. This urtluitis is solely due Jo mto the MjncfTMi 

caTity of the joint, the knee- and elbow jamta bemg those osnaDj 
aifeoted. The physical signs m a recent case ate those of a fubaouti 
arthots with effunon, whwh gcadnally tubaidei but after repeated 
hcm oirh a g ea the jomt both ohntcally and patbologioally reeemUa 
that of a oaae of ohrcduo octeo-arthn^ or even a ehicme tnberoulsr 
arthritis. 

Operatiom on thoia jomts ooder a mutAlifi of m order 

to ettengthen the Imib and get more movement, have been followed 
by fatal hmmorrhsge. 

Treatment. — Ohildren who mhent the disease, or evm come 
of a bleeder faioOy should be carefolty guarded sguut all the co t nmc c 
aoadeota of childhood, for prophytans is of the utmost importance. 
Evwiy fonn of aorgicAl operabon » eontra-mdicated, except those 
wfooh are absolutely neoeasaty to save h/e. The daugbtea of bleeders 
should not marry 

The tr ea tm ent of the hemorrhage when it occurs does not diSet 
m pnncipls from tho treatment of bamarrhage occemng m the 
non luemophiho but erery method should ho tried m ioe«s»*cB, 
except that no operatioti, ruoh as ligature in contmmty should be 
done, and more trust ehould be put m bemostaties and general treat 
ment by drugs. 

Cahuum ohkmde and caiohun lactate have been advwed by Vogbl 
to moreose the coagnlabib^ of the blood. Imt the value of these drtgi 
IS doubtful. Others have tried the mjection of human serum, dogi 
horses and rabbits serums, or ontidi|ihtheatio serum, let these 
appear uadess m the true family disease, although they may be of 
service In profuse luemonhage from other causes. 

imeh adviset veneaection, and fmgatiou of the wound with hot 
water and Crile recommends direct tranafunon of human blood both 
to stop the hwnxjiThsge and remedy the loss of blood. Tnnifoswa 
of blood from the patients mother is worth trial, not only for the 
r^lacement of Wood, but because being capable of trans mit^j 
h*tnopbflia without heiaelf suffenng from it she may potfjWy pos^ 
some snbhjetQophflic propertv in her blood 

Tbe most UKd Atnnotteiicf are adrenalin (both mlernaliy and 
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utcriLAUj) ethyl chloride, £emo ohlonde, hydrogen peroxide, hot 
tr^ter powdered chelk, and eaJolam chlonde. AH ehoald be tried in 
tmn, a^ all nmy be found equally naelcBs. 

No drag, need ctthet ertemnlly or mtenufly i* a ap e c iifio , and 
ioiiie patknta dn of Ion of blood m apita of all treatxaent. 

In the caeeof a large wotmd tnahamophiliae Ttnemh rooommenda 
the aTcndanee of nUirea and eotnpnenve dnaoog, and allow the 
wound to fill with bIood*clot, whloh h left imdtsturbed. 

Oonditions ■Imula.tln^ liaamoplilU&. — Smgical literature 
teema with caeca of patunta who have bled profoaely after injnry or 
■pontaneomly and then eaaes ate often described under the title 
of “ bamopbiha, although there ta no trace of a family butoiy of 
bleeding, often tba hemorrhage only occnra once m the patient a 
Me. The more caiafnlly the caaea are uiTcatigatcd the more it U 
aeen that they difier caaenttafly from famiiy hsmophiba. In women 
(who ne v er litfiar Irom hencFphiUa) the breeding n naoally from the 
Qtenu, M aaeomated with mcnatraatuin, and ta in many eaaea doe 
to aburtuxLi fibnada, earcmotno, eto. Other eaaea of iMemorrhage 
ondet the akin and awtatmg of blood ocsar m neurotte women, and 
ate weH'Cecogtoxcd rtigmaU of hyitena. Hgtparrhage from the 
orobfliCTia m the newly bon la oftai aaweiated with infeotion, while 
Berere hacnarchage after remonl of a tooth may be doe to mjTtry of 
the dental attanea, which la dMcolt to ocAtrol on ace m mt cd their 
paaaaga wrthm bony eanala. 

Sourry aenrTy ncketa, Henooh a purpura , puipnra hannorthagloa, 
jaundice, paneieabo diaeaae, etc., alao account for many M>cancd 
apondic eaaea of hBcnoptalia which ahoold not be Hiagnf'— unkea the 
family luetoTy U known. 


SHOCK 

Bhoek u a condition of general dcptcancm of ntal functiona, aieo- 
aated with km Mood-prcaatrre. Snee the rntrodnobon of aioeathetioa 
and the aaepbe and antraepbc method* of operating, migna l ahock 
U the chief danger that the rurgeon baa to combat but in apite of 
all the experimental and oluncal ineotigation devoted to thia robject 
durin g the laat few year*, it ia Impoamble to give a complctelT «ti*- 
factory definition of the oonditioQ, aiwi thoe are ■riH obacuBtie* in 
ita eawntial pathology Kecent advance*, howaver have eaubled 
a dnti nction to bo made between two iritwia of ihook, entitled Prunary 
and Secondary 

Prwcrjf *111x1: appear* immedutely after injury ia anaktgoui to 
famtmg, u probably of nan out ongin, and b pethapa ajooeiated with 
cardiac inhlhetion by the vagua. iSnoadery ahodc oceua an hour or 
after injury a^ b aaw i cu ted with wound* inTolving conrider 
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able tiflsae dmmage In it nerToas facton are kn pronment, tad 
probaMj the condition la ewaanfatlly a ttaae m caftlltiie* doe to 
abaorption from the Ttrond area of toxma which, according to Dile 
are anakgont to hiatamme. 


SnOLOQY 

Aa alreadj menfacmed pmnary ahook u prohaUj nerroiB a 
ongm and a»ociated with vagal cardiac inhibition while aectmdary 
ihoolc a a oondition of depletion of blood vohiine b 7 tone ttuu in 
capfflanee. It u met with in manj and raned ocmditiont, bat ft 
often happem that two or more oaosee are p j c aen t at the laine time, 
and it may be difficult to determine which of them u the moat 
important factor For example, in a aereie acadant enuting a limh 
ovor-ctunniation of penpber^ neiTM and a large Ion of blood are 
often awociated an the agenta m the piodnotion of a aevere degree 
of ehook, Prediapoaing caoeee of shook may bo — 

1 A dlstnrbanoa of the higher nerve'oentres, other 
induced by a mdden mental " shook, such as the hearing of bad 
news, or by the anttmp&tton of some severe mjory eg the fear of 
an. operatianu This mental djatorbance is eofficient m itself to prodoce 
a profound oonditioii of shock, even ending in death, and then sn 
many cases on record of patkents dying after the sunpleft of open 
dons owing to mtesise fear On the other hand, severe and ma 
fatal leeions may be sustained withoot the imm ediate sopervenboo 
of shock, if the parent’s mind is so intensely conoentrated on some- 
tlong else that ^e latzon pssees almost annoticML Thu tamporaiy 
immimity may be followed by delayed ” shock when the coodiUoc 
of mtense concentimbon has ceased. 

2. Extenalve oataneoaa leafona, e g boms and scalds. 
The amount of ahock following a bum largely depends on the extent 
of the burnt surface, and not eo munh on the depth of the bum Th» 
is probably due to the mtense stimalabon of the cutaneous nervee of 
the skm, foDowed by orer*ftimnlstion of the central nervous ayitem. 
Shock foDowmg eiqxwure to cold ts dne to the same condition At the 
some tune, other factors probably help to prodoce a fatal result ra 
bum cnees, such as poisoning carbra monoxide and other toxins 
absorbed from the burnt area, lass of the eiaotory power of the 
■Inn^ and congesbon of the internal organs. 

3. Injorlea to large nerve trunks. — Injunei InToInng 
cmshiBg of the largo oorre-trunki are usually afsodstil with a serere 
degree of shock. This depends in part on tie seTcre pain of the« 
injuno p«hi bemg very potent In inducing and mai nt a in ing 

and partly on the destruction ond ovef-stimulation of a largo oambw 
of afierent DervC'flbreo If the path of impalso op the nenre-trunki 
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hu b«eii pnnoiuly blocked by in^cctioa of ooc&ma, ibe tbook li ooi 
M MTere. 

L ExteniWeorushliig 

m the late »*t that eheH ■woniula which c*a»ed eiteitwTa laeeiatioD 
of intiicJft without ininry to bene ot any vital itructirre or organ 
were frwjoentiy fatal witHn a few homi. 

6, Haamorrha^e. — Ijoai of blood b connected In eeveralwayi with 
the eondiUon of ibock. In wreretnjntleibothahookandhBnioiihagBaTe 
ftequsntljpitaent, and it BoitsidEfBoili to ectnnate the degree m which 

contnbntea to the patient a cooditaon. Both are aeaMiated with 
a fall m blood jii iinin, whOe ebook may be directlv dependent 
upon loea of bkmd, on the otber hand ton of even a amall amomit 
of blood while the patioit b m a oondition of ihook u apt to be fatah 
Am the ^eatment of hsmoabage diffata f o™ that of ihook in mateoal 
poenta, a differentiai diagnoCB ta n( the ntznoet nnpottanoe. 

6. Buddeoa Mwen Irritation ot extendTB saroaj 
mambranoa e^ the pezstonenm. The r upUire of a gactno, dno- 
denal, at typhoid olocr ot the bmrting of a hydaUd cyit ot an abaoees 
mto the gezLeral perttoceel oart^ ii nanaOy followed by ao profound 
a eonditka of ihook aa to obeonre the dufflnda of the leeii^ Thu 
ihoek B probably prodooed in the eame way ae the ihoek foOowtng 
an exteneire cnlnnaoce leaum, le by over-abrnnlatuD of a Urge 
nnznbez of eenaory nerre temimatkina. 

7 Botqtq blovw on the abdoman and thorax, not 
oonnected with any eeaou mtenul koon. A eevoe blow cm the 
abdomen may canae death from ebock, and on poet-moitem 
inabcm no groei leann may be found. The ihock probably dependa 
on o v u - ifain glatMO of the penpheral aympathetao pleToaw, en^ aa 
the eaUr plexna, 

8. blanlpxiUitlon, eipeoaHy Intennrttqit tenaaon on the blood 
veaelB and nervea of eapu eed Ttaceta. The prodnotum of ahodk by 
thia method u fnqaanUy met with donng the neoeenry maniptila 
tucia in openUum on the abdonunai weeia, parbonlaiiy when the 
ponetal pentocenm and the meaenteiy an interfered with, it 
copititetn one of the great dangwa of abdommal trpetatKina^ Undei 
thia heading mnit aleo be placed the ihook aieooiated with into#* 
snacepticn, strangolated btans, etc. It la a zutbod Itegnendy v t^ 
to piodoee ihock dnimg erpetmuntal breetigatun of the onnditum. 

9 Expoaon to oold ie eoioetlniea a very i mp rrftMrit adjuvant 
cauee. The ihoeled patiesit*i temp e ret ui e n eabnoiinal becauae bla 
metabohant and therefow hla heat-genaatlcin are reduced, and "V* 
beoauae ho ladeia rapid reduotion of mifare lemperatore U, b 
addition, erpoaore to oold la pennitted, ihock ie fawreaaed. There- 
fore adeijuate warming u an Impoitaat part of tnatmeat. 
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10 IL Lack of water and mental and phylnal 
tlon rtrongl}' pitdiipooe to ohoot, u ™i freqnmtly (oral m lit 
l«te Tnr 

12 Head injarlea — The oondrtjoii of conoowm following tn 

mjTiry to the head u the oondibon of amj ao diitmctiafl tt 

pomble between them. The olmlca] eymptoms of the two eoodjtioej 
are pieondy itimil ar and depend on the lame dirturbance of the etrdio- 
vaacular ajftem 

13 Injuries to the spinal oord In fraotnre-dialocattoM 

of the ipme with omihing of the ■pnuU cord ihock is muaDy a matted 
feature, and maj canae death in a few boua. 

14 In manj acute infective conditions shock is oflm 
present, as, for example, m the onset of acnte fnfectiTe panoretbtis, 
and many of the symptoms of acute toxsmia an thoae of shock bat it 
II adTuable that a diatmetion be made. In mfeotiTe pancnatittf, and 
m other udeotiro conditions mthm the abdomen, besdes the tone 
absorption that ooenra there is also the mtanse irntataon of the 
sympathetio neire proceuee by the roflammatory leskm, and ft is 
the OTei-BtimalaUon of these nerres that prodooea the shook, and 
not necessarily the absorption of tortna In acute spreading ia< 
flanuaatoiy conditiona, neb as sialigziant edema, shook is act maal 
fest, although in the later stages of the disease there is cardiac faihue 
and manp of the ohnieaJ phenomena of shock are present. The heart 
faUmre m these cases depends at least as much on the weakness of 
the heart muscle as on dntnrbanoe of the central oerroos STitem. 
Shock 0 essanbaJj a temporary eooditioo, a step towards deoth, which 
IS capable of being arrested and may pass ofl so completely in s few 
honr* that the patient shows no Bgns that he has ever been throogi 
it akhoa^ eqmJly m a few hours It may end m death Infectwa, 
on the other hand causes changes throoghont the whole of the body 
and recoTery wiD take weeks or zoontha 

PATHOLOGICAL AHATOITY 

The pathological anatomy of shock baa been the subject of much 
tOTtroreriy especially as to the condition of the cerebral cmmlatroeu 
Scane wnleri have fotmd constnotion of the blood vessels and 
an aoffjnio bram others dflatatwn of the vessels and a congested 
brain, and the difference m tho post mortem sppearsnees reeans to 
depend on whether the sk-nll or the abdomen and thorax bo opened 
first The conditfoas observed in the human mbject donng We and 
in eapeTiments on animals aH lend to show that m shock there U a 
lowering of Wood pressnre to 60 mm. IJg or lower (in man) the extent 
to which the Wood presjmre fslb below normal range rosy bo (skea 
ts an indication of the degree of shock present The fill in irterisl 
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pT tmu B i» ptogmchro u ihock dwpaa, ntd mt* eomndently with 
TV M T Uy 

In prtnB thocl mthont fe»XDionfeig6, the numba of bUjod oelU 
pet ftT»iTi. n IncreaBcd tha odhikr oanoentnticin a mwh greeter 
m cepiHene* than m vena — e pomt In f»Toot of the tIow that in 
•boek the capilkij itata predotninatca over the Tencna ttaiiB more- 
over tb* engorgenjenk of the vone of the fjdanehnie area, foimcrlj 
regarded u the paitnpel factor in lorgical ihock, la not aotuaBj 
obaetTed bv abdominal aoigeuua. 

While the oapitlanea are dilated and engorged with blood eznda- 
ticm of tenim ocsctaa through thm waH^ leading to a CDHoeDtratwn 
of the nd Uood-corptiKlea, end tha essodation ia increaaed vf talme 
fluid a injected Into the veztoua eyatem. 

The eouhtion of the artenca baa been the lobject of mueh con 
troTOiy Crile and ha foDovcta believe that theie a marked 
vaao-ddatatKA dne to inhibitum or paimljwa of the cardio-Tiaonlar 
oentre whilat Utloolm aul other obaervera itate that there b vaao- 
oonttdcbon, the oonatnetioo of the artenea bang an attempt to 
oompeoMte for the loas of effective blood m the emnlabon. 

Eetimaboai of the total blood velame ahowa disunntion, aoin»- 
tunea to VI pec oent. of tha oarmaL The fltod elementa ere redneed 
and the a coneentrated. 

STSIPrOUAIOLO0T 

Mental. — The patient m aboek a m a condition of mental torpOT 
but, unlea under Om mfluome of an anaathebo, a perfeetlj oooacioua 
and able to talk and anawer qncsbora ra boa ally Aa a rule, there 
a great anxiety and a fear of impending death but the exprunon 
of the fear a dolled by the mental torpor and uuallT the oidy phy 
■teal axpreacou of the fear a a wnnklmg of the forehead. In Boroe 
caaev, bowerec, there ta reitlsmneaa, and the pabent may be m a atate 
of great exotement, and even act maniacally 

Maaonl&turak— With the exceptxrn of the last-men tiooed caiea 
the mnaculatnre ta relaxed, the patient lying perfectly quiet and not 
movnig onleas disturbed. 

Fnlao, — ^The pulse Is usually rapid, hut it may bo slow the most 
chaiactanstio features bong weakncaa, low tenswm, and small rolomo 
The heart-beat b feeble, oftoi faregolar and not all the beata may 
reach the radial pulso. 

Rnapf^uAfon. — The nspiratum fa sheEow slow ard often 
irregular Careful ohaerratioa may be neceecary to be mra that tha 
patient is breathing 

P»lIor — The patient ts pale and iBghtly cyanosed, so that be 
presents a leaden-grty colour and his body and face are lathed in a 
cold, clammy sweat* 
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Temperature. — ^The tampemtaro, taken m tbe a-nll*, u nmtUy 
irabnaimal, bnt rf the rectal temperature be taken it a often fooud to 
bo raioed. The fall of temperature is on the whok more naitid in 
oeoondary than m pmnary ehodc. 

Sweating— STrootmg ia often Tory profuio, and addi to tie 
low of fluid from the body 

Pupil*.— The pupfli are UBoally ihghtly dilated, bnt react to 
light If the shock is aaeociated with head injury the pnpBi tnay 
bo different m me, or they may be contracted- The conjnnclnal 
reflex is preeent. 

Tlilr*tr— This is a aalient feature, and is probably due to foes of 
blood from the effective oiroulatian. Thirst is especially recorded In 
•©condary ahock- 

Sphluotur*.- — The ephmoteis are usually relaxed, tie patiait 
ps wnig ha unne and focea under him but not mfrequentlj reten- 
tion of utme a present. The amount of nme a dimnmbed m 
quantity the kidneya ihazing m a genoial functional dcprcsnon of 
all the organa of the body 

PATHOLOGFY 

An exammaUoc of the symptoms of shock, its pathological anataay 
expenmecti performed on mao and animala, and elmiiaJ mvatiga 
tuns, afl go to shoir that the most important piesomeoos fi a fall in 
the bloodhpreasure anocuted with banking up of the blood on the 
capfllary ai^ venous aide, with oorreapomiing emptmeas of the aiteiiet, 
and aocompanied by weaknesa of the heart s action. That tie fall of 
blood pressure and weakness of the heart b action ii sot due to cmrd(« 
nrasoJo-cxhaustKin la shown by the fact that if the heart muacJe ia 
appropriately stimnlated it will still contract quite sa forcibly as if tie 
were not m a oondibon of shook- In the same way it can be 
proved that the phenomenon is not due to eaiaostTon of the peripietsl 
ganglia of the heart, as stimulation of the nerves to the ieart will 
ftOl result m a normal response, and the heart can be made to beat 
foTcihly with a corresponding rise m the blood prewure. Cardiac 
inhibition has alao been amigned as a cause, but severanco of tie 
inhibrtory nerves does not lessen the amount of shock end It i» now 
generally belicred that shock depends oa a disturbancs of the cardio* 
yascular centres in the medulla 

The amount of shock present fa best estimated fn terms of the 
peripheral blood pressure a fall in which may be prodoced in two 
ways by changes m the cardie-vasriilar eentres—namely by 
inhibition, or by a temporary fatigue-parafyia, of tie rato-motor 
centre 

This view of a peralyiis of tbe s^so-motot centre doe to laugue 



TREATMENT OF SHOCK 33‘ 

or inlilbibco u not Mceptad by tH wntan. It bu b«en pobited out 
tb*t tbe (xld tHn of p4ti«it« id kbock kbom a peitpbenl Taso-cooatno* 
tjon wbwb could not oocxir if tic va*i>tnotor wntw were pualywd. 
Tbt* objectioii can be met by wammg that the oobfoes of the ilaD 
a doe to emp^ artenei tod capOltTy and TenoDt ttana, and the 
oranoeed appearance of the patient mipporti thU vieir If the Tiew 
ol eenttil depnaaon bo aooepted— and certainly it conTtnlcntiy «i 
plams the phenomena ol ahook— an ozammabon of the cama of the 
ccmditKcQ above ihoira that the inhibition or paralyu may be 

brooght ebernt in the foDowmg waya — 

1 By a direct effect from the higher nerve-centres m the cortex 
on the lower oentroa m the medulla. 

S. By orer-atunnlatioo of a large nmnbei of lonaory nerves 

5, Bv lo« of \Aood. 

i Reflexly by orer-atunnlation of the peripheral nerve ganglia 
etpeeiaDy thote of the abdomen. 

6. By direct injnry to the caottal nervoua syatem. 

t. By toxw abeorptioa. 

It tt in thB way it is beSered, that tKondoiy aAodb U caused- 
'With eztenavo damagB to the tunca, and capeoally'ccileadTe lacera 
bon of imiaelea, tone fubatanoeB vhieh have httle or nothing to do 
with mmobto mfecUon are absorbed into the blood, and the aba^bon 
of tbcM Uaao cnbatances plays an important part m the pTodoetkA 
of shock. Bnrm obeervatton and expenment the toxio Ribatanoe is 
beHered to be hotamine (Dale) as alrcadr stated. If thm new 
IS accepted, it will have an important beanng cm the treatnumt of 
•xtensrely Ueerated wounds of mnsclea. 

TBBATMBHT 

It cannot be too clearly and emphatacally laid down that the 
oooditiQD of shook b temporary whather it be doe to inhibition of the 
nerve-oentits or to fatigoe-p^yib of them, and that recovery u 
depcndtnt upon the paberrt Uniig long enongh for the centw to 
recopeate or the mlubibon to paas off. Tha condition is not onlv 
capable ol spemtaneona recovery bnt the pabent unaDy does so 
recover and m twenty font hotm or lees may show no «i|t» that be 
has ever been in the condition of ehock. 

The treatment of shock therefore eonsuta (1) in pTevmfing the 
condition (2) in piairiUining a Wood prewite sufficient to allow the 
coobniumce of the hearts action dunog the time that the vaw>- 
motoT centres are reeovonng (attd that without sbmulatwn of thea* 
centrea) and to aid tbeit reocrveiy by affording them a suffident 
supply ol Wood 
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1 Prophylactic treatment of a patient abont to 
undergo a aerero operation MenUf — Owm* lo tiw effect 
of the higher centra cm the lower it is of great importance to oooticl 
the feeling of fear preeent m meet patienti before an operatKo, for a 
tnvial operation performed on an mtenaely frightened patient m*j 
he fatal from ehook. The patient ahonld reamred m erery nj 
and the gravity of the operation mmmuzed as much aa pcwihle. Pro- 
longed waiting before an operarion la madviiahle 

Warmth — Erpoeare to external cold, itaelf a cauee of ebock, 
and the faB of body temperatnre that socompaniea ahoch should u 
far aa poeaible be prevented by eitomal warmth. The pabeut should 
be aa warmly clad aa u oonatstent with the operation to be performed, 
and the operating room abonld be anitahly heated (76 F ) For 
children and elderly people a hot-water bed u advisable, and, if the 
operation n on the abdomen, the cheat and Icnba ahould be wrapped 
in cotton wool 

Food — The time of the preliminary itarvaticm before the admml*- 
tradon of as amaathedo ahoidd be shortened if mooh shock, is expected, 
and m ohildreu and elderly people it should not exceed four bouii. 
Notnent enemata may also he given before an operabon, bnt tbar 
vainc u sLght, The apenent given should be a mild one 

Anasathetica — -It has hem aeen that cme of the chief eauea of 
shook IS an overwhelming somber of seDaory impnlses reaching the 
bram, and thn cause is important, even if patieot u totally on 
consojons under general anawthema Thcae nnpulses can, however 
be prevented from reaching the bram by blocking the nerve paths op 
which they travel Thu blocL can be brought about by mjecting 
local anasetbetici (cocaine, eucamo novocain) mto the mam nerre- 
trunki supplying the part to be operated upon, or by operating uadef 
local anmetheeia. The use of apinal amretbesia in preventing shock 
IB under dianusion. There can be no doubt that the manipulation 
of the abdominal viacarB is very easy under spinal an*»tte*i*» ssd 
ihli easy manipulation dnnmwhes the time of the operation and the 
handling of the mteatines, but at the aame time it must bo recogniitd 
that a very aenotii fall In blood pressure often occurs shortly after 
aponal injection. Thu method of securing aiucsthena u most taeftil 
m operations on the Jdwtt abdomen, pelvis, and lower eitremibes. 

Ofamona also differ ai to the relative valnee of ether and chloro- 
form For the immediate result ether la better ita stimulating effect* 
improving the pulse tfnnon, but the reaction that foUowj ii sever* 
ChVjTofonn, on the other hand deprceecs the heart and reduces the 
blood pressure but there is no renctlon to be feared Other factors, 
such aa the conditfoai of the lungi^ nmst bo considered m deerdiag 
cm the anaesthetic to be used. The moat satufactory anarsthesu to 
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employ in catea of abook u t nttxooi-oxido gu and oxygen mixture 
The aToidxnoQ of oyaivseia la important. 

Stlmulanta —Tbe queation of the tre*tment of abook by tbo 
admnuatntkia of atimulants irin ba dacnaaod later but here it may 
be atated that tbe use of atuDoIaota before an operation ia probaUy 
of littfe good, and poeaibly may be actaaOy bannfoL 

Saline fluid —In thoae eaaea wbeie, before the opeiattoo, a large 
quantity of fltdd hu been loet from tbo body cither by h jemo rrh i it ge, 
Tomitmg, or dianbcca, tt may bo replaoed by tranafofKin of blood 
or tbe Iniectxm of aalino fitud but pcant will be diaconed under 
the treatment of abode arben it baa aoperrened. 

L Tna.tm«nt ot ahoolc — ■AatheccnditKmofahodclaaaKpdated 
with ezbanstbrn. or mbibition of the eaidio-Taacniar centreg m tbe 
bram and u meaanred by tbe fall m tbe blood-preamre, the ritKmal 
treatment of tbe oondiUon ta to give tune for the oentrea to recoT er 
to ntpply them whb blood, azKl to n>AiT»tg>p tbe bdood preeanxe during 
tbo penod of recoT er y without f upon tbe nerve-eentrea for 
fortbet work. For tbeae purpoeea (he foflowmg means are employed — 
(1) Rert.— If lufELoent tune of teat ean be a«nmd the condition 
of abode wlU alwayi peaa oS, aa ahock U a tempomry cooditum and 
r e c o rery ta complete. The patuot abould be ketpi m bed lying down 
and abeohitdr at reat, erTeiytbmg—^ren ebaagmg bts pceitacft— being 
done for him. Ai there u anally muacular rdaxation, la, as a rule 
easy to secure but m tbock mth rcatkaneia tbe problem is mote 
difficult and it may be neoesary to gire narcotxa. 

(3) Narcotica. — ^Theae are gnrcBa in tbe cases of abode witb mi 
leeanm, to procure rest and aleep and to preTest exbaustKn but 
they are also used for tba relief of pam. Pam is one of tbe great causes 
of the maintmance of shock by da depreaeing efleet on the brain and 
by prerentmg deep and rest. The admmvtntiofi of morphia or tome 
other narcotio which will dmuojab reatVaanraa and refiere pain Is 
Tiry Tahublo m tbe treatment of ahock, eipecaaDy if it be due to 
aereze onialung aoodenta, or to buma ox soaJda. 

(3) Warmth la as rahuble in tbe treatment of diock as in its 
preraitian, Tbe patient abould be wnpped in warm blankets and 
■nrrounded by bot-water bottles In the bed, to that tbe body tern 
perature ta maintained by external means. At tbe aame tune, ft is 
easy to orerdo tbe apphcatlon of beat, lot too great warmth will 
dilate tbe arteiiolea, prodoelng aerere sweating and a further drop 
m tbe blood-premre. Hot water bottles should not be placed too 
near tbo patient, eapeoaHy if be is under the inftnerroe ol an ameatbatie 
or aaicoUe, otherwise burning msy result. 

(4) Posture. — The patient a bed abould be raised at tbe foot ao 
that tbe bead u tbe knr«t part of tbo body This poaitkm will render 

X 
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it CMy for the Wood to moh the hrmm. md irill tend to keep the 
exhettried nerve-centre* enpphed inth WoodL 

(P) Stlmuiante — ^ Wien it wme oomadered that ehock wii largely 
dae to veekneee of the he*rt* action, BtmmlantB, eceh ta afcoIxJ, 
•tryrchjua, and c a ff e m e, were veiy lar^j need in iti trettoeat , tmt 
aitioQgh aome attrgeona *tiE nae them, expenmental and cEnk*! 
leaearoh hu of recent yeara thrown great doubt on their rthie ii 
•n cortditionf of ehook and ha* erem led to a widely held opinion that 
m the severer form* they are harmfah StrycAnta^ which ha* been 
meet largely naed, mamly raise* the blood pxeMure atironliting the 
centre* m the medulla, and these m a condition of ihock are inhibited 
or exhausted hy over-etumilation. Strychnia m the leam degree! of 
■hook will undoubted^ raise the blood preeBure for a tone lo that 
tbo pulse improve*, the heart heart more foiolhly and the penphcnl 
vessels beoome constneted but the eSect a temporaiy and u fb^red 
by a greater depreanon than before owing to the further ezhauticci 
of the centre* by the stunuiaboa. Repeated mjection is followed by 
lest and leai c3^ tiH oone at aQ is produced, and the centres are ttiS 
further depreased, with increase m the condition of aboct Btiyt±nia 
will certainly be more useful In ooQspae with inhibition than in ihoek 
with ezhao^os but its vaJoe is proWemsbcsl in both coodi&oB! 
and its bam certam. The ttvpoderimo injecbon of sbrohnia m seTm 
oases of shook is not without danger of stryohma^pcdaoning, u the 
drug may accumulate oirmg to the depressed carcniitron, and u the 
ctmdibon of shook ptises off may be swept into the cuculatkin and 
produce its toxK effect- 

Tbo adminfatrabon of alcoM wifl protSoce a temporaiy use of 
blood pressure by Its stimulating action both on the heart and co tie 
central nervous system but it also esnse* peripheral vaso-dilatatB* 
with a cotrespandmg fall in tbo Wood preeeure. The stiinulatinfi 
eflecte are quite traiment, and leave behmd an increesed deprescon. 

The same mav be said of the other diffualhle stimulant*, ench 
ether and eal-volatfle- Ether injections a« lometime* 

given while the patient is under ether siuwtheaia a proceeding whith 
U hardly ration^ 

In the milder fonns of shock it Is possihle that recovery la h**tfwd 
by the u*e of these drugs but even that is doubtful wtd thcff use 
in severe forma of shod: u certainly harmfoL Caffeine act! nn** 
directly on the heart muscle caiuing h to beat more fordWy an d m 
bringing about a riso in blood picisur e but Ita effect is temper^ 
and la probably of littls value In the aeverer forma of abock wbflit 
in the aBghter fonna it ia -annecrtsary 

(0) Peripheral vaio-conslrfctora — The use of drug* »h>cb 
cause Taao>con*tiiction by peripheral action on the muaeuUr «at» 
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of the irteriee bu hwn edTocated m the treatment of ihook ej » 
meeM of r*iKHg the blood pi e m e without ifamnUtnig the oentrel 
ttcTToia eyitaiu ^irwalui (the extract of the mednDe of the nrpra 
KTitl ^tiid) oeniei » muted TMo-oonrtnotioii in the healthy aad 
m the ehooked »nlm»h and hi action U apparent m an annual whoee 
central nerrooi ayitem haa been deatmjed by pithmg It haa, how 
erer Ettk Tahie if giTen by (obootaneonB or rntrannacnlar mjection, 
etpeoally when diode u preaent, and, if taed, it ahoold alwaja be 
p.rtR intcarenmidy 

Ita Tihio ii diactmnted by ita traraitory effecta, for it a rapidly 
oxkUxed by the thanen and the nae of hlood-pTeasnre only kata 
for a few mintitca after a therapeotio Infection. It la therefoTB beat 
giTen by oantmuoTii Tcwta Infiman m dHate aolntwa (I 60 000 
1 100,000) with warn nonnal aalme, and wHl then tend eontmoonaly 
to raiae tha Hood pieenre. The toxio eflccta, if it U in minute 
doeca, an negSgible. 

Mntnn (the ertract of the poatodor lobe of the pitnitary body) 
canaei a madeed Taao-eonitnctian by penphenl action, and the Taao* 
oonttnotion Uata for a renoh time after a nn^ injeotxm than 
in the otae <A adrenabn, ao that the ding need not be giren repeatedly 

Aa to other dngi, eryo< and cryotia are fonjid to canae a general 
nee of hlood'pTCMnre by penphesal actum on the tmaunlar coats of 
the artedea, and they ate of aome walne in the treatmeott of ihoek 
bat the pt e m e la mamtamed and then efiect la mneh !««■ on the 
■hocked thaw on the aormal «mni«1 

Kane of theae drags oan replace the infoBcm of flmd Into the 
drcolatiom 

(7) Administration of saline fluid — The method whKih haa 
been moat largely need of late yean ia the mjectKoi of hot (105 -110 
F ) nonnal aalme fluid, with the object of t^og the bfoo^preanra 
by fiUmg the Ttaeolar ayitem with flmd. Behns fluid nay be admin!*' 
terod (a) by the rec t um, either by rtmmng mto the reotom one or 
two pint* of the fluid hy means of a catheter and fnnnel, or by con- 
tunmoi rectal injeetioii at the rate of aboot one pmt per boor (b) 
by anbeutaneona injection, one or two panta of the fluid being injected 
into looae eonnectire tksue eitbcr under the breaati m funales or into 
the axfllB and gtoma of malea, at the fluid may be giren contmnously 
mto the tabentaneoui bme of the tfalgha about hall a pint Wing 
injected each boor (c) by IntraTtnon* injection, one to three pmta 
b^g injected into a Tern, nauaHy the median barlw of the left arm. 

In eoMidmng the ralne of this method of treatment it fa ae ce e- 
tary to dindo the cases of ahock into those in which a large amount 
of fiiod haa been lost to the body other by besenhags or perafatent 
Tormtiug, aweating, or di a r rh ma , and thoee caaca m winch tueh a 
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1m hu not bdten pkoo to onj- ortunL Tit Hood poma (wlnol 
in »7 bo t«ien M lie mMroo of the onKrant ot ihoci) dtpendi fortlj 
on tie imonnt of Smd m tie reeeelt, end eltian^ tie tdjiutoj 
moohonum of tho mnacolor coala of the artena and veini tan eom- 
ponseto for the Iota of a oonaidarablB amount of hlood and the Ueod- 
pretsKW TOnMn oonstant, yirt t, Imut u retched tt which the tiood- 
pre^ure ctn no longer be mainttmed owing to the Zuk of ff®i 
The iDjectiOB of •time fimd info the empty yecBela will ni»e the Wood- 
presenre at oooo, and the nmnedufe affect u wholly good, the heart 
beeteng more fordblj and the pnlae ahowing a oorwaponding ii^etM 
in atrangth and volame. Two or three pint* ahonld be injected urto 
a vem, and aa the blood preanre naea the pnlae beocrmea fuller and 
rtronger and a genertd. improvement m the patient la notioed. Un- 
fortunately’ however exudation of the ealme^md into the snrroQsdjBg 
taaoea aoon oammezKMe, and thia exudation ptDgrean'vefy etopbea the 
vascular ayatem, the blood ptwam e faSa, »rif^ the pulse again beocna 
amaH and feeble. A further uqecbon can be given, and the blood- 
pressure again nuaed, and the time ao gained mav tide the patimt 
over a pesod of ahook whiob othemnae would have beo fatal. 11 
the ease is not of great nrgenov oontinaoas ■nboutaneous injectkii 
of nctmal talma, espeoiaCy if combined with adrenahn, j» better than 
mieotiQS of a large qoantaty for although the effect is ilowur and not 
*0 marked, the preasure is maintained for a longer peaod, and *3 
more tune Is gamed- It Is obvious, of couise, that salme injerticti 
m order to nuae the blood preawure must not be made use of until 
all lucmotdhage baa be« seour^ azreated- 

In tboee oasea in whkib loo of Said either has not occurred ot n 
ouigQiSc&nt tbe caac ta entarety different. The blood has not left 
the body but baa accumulated oo tha capiUarr and the vtiioUf aide 
of tbe vascular ayatem, and the blood p z ew ur e iaJla, not becaow the 
vascular ayrtein as a whole U empty but because the blood ia loat to 
tho effective ciroalatKin, and aa a consequenoe the artenea am emptJ 
IntraveDOUa injeotion m of value m giving the heart somethicg t® 
wotL upon and dislodging the aocomiilated blood from the capff 
Isriea and rcatormg It to the effective mrcuktioii- Bat It moat fc* 
remembered that m these cases exctiiaire injection of eaEne Said 
tbe venous ayitem may stfll further embarrass the cifculatioa, and 
tbe consequent exudation may add to the cedema of tbe aornmnding 
tusue, and no good but only harm, will result- There can b e EW 
doubt that, m many cases of shock patients who wooH otierw^ 
have recovered have been IdDed by the farther erabarrastment ^ 
the ctreulatfon caused by a sudden large injection of tsEno Boia. 
The heart and tl»ues have been drowned 

■Rlth the idea of reUuuag the aabne ff aid in tbe Hood-vesaels, an 
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ftbo of ftUncting w»t« from th® tiisae* by oomotw preeforo, jww 
ofono {6 per cent, m normal aalme, B^yliaa) hai b«n addwl to the 
aalme aolutioiL It ia eitremely doubtful, u ii noted under H«mot 
ibage (p 337), wbotber tba h mote offloadoui than normal ibo e, and 
as it has spedal dangers o! its own ha use la not adrocatod. 

(B) Direct franaflitlon of blood ~In cases of tbool. asso- 
ciated with loss of fluid from the vaaonlaT tyitein the only rational 
treatment la to supply the fluid, nnlilo ealine faijectioii, that 
fluid must remain in the blood-ytscla. An attempt to Bnpply the 
neceaa&ry fluid baa been made by direct transfiaiaai of blood. Trans- 
fusian of blood, aa ia remarked in the aeotian on Hemordiage, baa 
been piaetiaed for centmieB m a crude way for the i^ef of doease 
and loss of blood, with httle Tslue and much danger but recently 
it has been r er ised and placed on a more aaentaflo baaa. Crile daimt 
that the blood prvwure can be more oertamly laiaed by direct trans- 
foatcn than by aafine infusion, and that it n mamtanud for a longer 
period, as the Uood does not ao rapidly paas out of the Teasels as m 
the case of infused sahne Quid and the claim is now generally 
adontted. 

The methoda of eanying out trantfuson of blood bare already 
been desedbed (p 333) ‘1^ only danger to the donor la lose of 

blood, and the amount eea be eaaQy regulated wbBe reccyury from 
ansnma in a young healthy adult la taped and pecdeet. The pandpel 
danger to the reapMXct ta intraTaecolac eoagulaUan, but thla can be 
guarded against by ohoocmg a eoItaUe donor (are p 332) 

Direct ttansfuiKm of blood has undoubtedly a Tcry important 
place in the treatment of ecrere thock. m afate of its obrioui difOoulties 
and disadTantagea, and the expenenoe gamed in the war has done 
much to plaoe it in ita proper posbon. 

(Q) Mechanical preuure. — The use of mechamoal compreeakm 
of the penpbexal ressels, espectally those of the lunba, m order to 
mamtam the blood pressare, la alu due to the researohes of Gnle 
who elauna that It prondet an attifloal penpheral rraistanoe without 
ode eflecta. The patient la esidoaed in a pnmnnatlo sort made of a 
double layer of mdianabbet whiob can be inflated by meena of an 
ordinary bicycie pimp. ’When the presente ]s raswd by forcing air 
into the euit it exerta a unl fonn jurasuie orer the body surface, eozr- 
stituting an arUfidal peripbenl rewstanoe, which cause* a m 
blood-pTWire, The emt ia eo made and arranged that the pteaeure 
can be raised m one or ail the loabe, or on the abdomen eepeoiaHy 
and the exit tube* are eo vahred that the prewire can be gradually 
lowered as the patient reco m a. By means of this suit Cyje 
that he gets a control orer the blo^ prew m e within a range of 16 
to 60 mm, of mercury This apparatus has been u*;d both during 
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Ion hu not tnlrai pl«M to »ny oxtont Tho Wood-ptwiM (»bck 
Huy bo tolcon «o tie meMuro of the omonnt of iboot) dopenie pertly 
on tie ommmt of flmd m the veeoeli, end eltioo^ tie edpnthl 
meoheniem of tie mnocnler coete of tie eitena end veme cen coro- 
ponnto for tie foes of e ooneideiebfo emonnt of blood eTj tie Wood- 
pretfure n^Dimn ooixit&itt, yet a Ihiut u readied at whieh tin blood 
preasure can no longer bo zoaiotBuied owing to the lack of flnxi 
The injection of saline flmd into tbe wnpty vtsMla will luie tbe blood- 
pTCBBUre at once and the uninediate effect is wioBy tia heart 
boating more forcibly and the pnlae showing a oorripiiding incmse 
m atrongtli and volume. Two or three pints •hould he injected into 
a vem, and as the blood preasnre nsea the pulse bcoomea foBcr and 
strongar and a general improvement in the patient JS noticod. Iht- 
fortunately however emdationof thesahneflindmtothoiamnmdiflg 
ttfsuea aoon oommenoes, and this exudation prognsfivdy empties the 
vaaookr system, the blood pr oas m e fulls, and the pulse sgaa booeiaes 
■mall and feeble. A further ii^eotion can be given, and the hViod- 
preasure again rsuaed, and the tune so gamed may tide the patient 
over a penod of shook which otherwise would have been fatal li 
the < 3 UM 18 not of great mrgenoy oontumoof nbcutazt^oru lojedics) 
of nonnal dine, espeoially if oombmed wrth sdrenahn, ts better than 
injection of a large qoanbty for although the effect js slower and noi 
so marked, the preseure u rpaintained for a longer jxood, and m 
more time is gamod. It is obnona, of oomso, that sahne injetSi® 
in order to raise the blood pressure mast not be made D»e of outD 
sH hmnorchage baa booi sturdy arrected. 

In those cases in which loo of fluid either has not occurred ot h 
tnngiuffcant the case ts entir^ diflerent. The blood baa not Wt 
the body but has accumulated on the capiUarv and the vesiOTis sWe 
of tho YSJtcuIar syitem, and tie Mood pressure falls, not becaiwe the 
Vascular system as a whole ta empty but because the blood b lost to 
the efffotiro aivahbon, and as a conaequencc tis artenes are mp^ 
Intrarenoui injection is of vaioo in giving the heart soinethiiig Jo 
work upon and dislodging tho accumulated blood from the earC 
lanes and reatoring it to tho effoetire arculation. Dot 5 t must oe 
remembered that in these coaea exceanre mjectlou of sahne fluid ii^ 
the venous system may still farther embarnus the drculatioa, and 
the cousequent exudation may add to the oedema of the surroundji^ 
tissue, and no good, bnt only hsnn will result There esn be htue 
doubt that in many casee of sbocL, patients who wemW ottersti* 
have xecoveted have been lolled by the furtber embarrasnneat rt 
the dfcolation caused by a sudden large Injection of ssU« fluid. 
The heart and tmsues hare been drowned 

\fith the i-^**!* of retaining tho sabne fluid in the blood-Tfsseis, an 
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a 1 »o of Ettmcting wttei faoin ibo ti«Q» by o«motic pit^nre, gvm 
acaaa (fl per oeat. m notnul ttlmo B«yfi*) bti been added to tbe 
BtUne lolntiotL It U extremely donbifa'^ m u noted under H a un of 
(p. Jil) '•betJia tin* U more effiendon* than notmal taUne, and 
wf it )i|« apeelal of ita own Ita me ii not adTooate<L 

(8) Direct trentfualon of blood— Tn ca«e of ibock aaeo- 
aated Trith loaa of fluid from the fmacular ayrtetn the only mtionid 
treetment la to anpply the fluid, and, unKke aalina injection, that 
flmd mmt remain in the blood veaaela. An attempt to anpplr the 
neceetary flmd haa been made by dneot tranafonon of blood- Tmna* 
fnilon of Hood ai fi ranadred in tbe aeobon on Hjemorrha^ baa 
praettaed for oeotniiea in a croda vay for the rnUef of diieue 
and 1 m of blood, arith bttle Taloe and much danger btrt reo entl y 
it haa been lenaed and placed on a more aoentifin baao. CMle rlauna 
that the blood ptovore can be more oortalnly niaed by dneot trana- 
hiaion by inhuKin, and that (t la maintained for a longts 
penod, aa the blood doea not ao rapidly paa ont of the vtaaela a« in 
the caae of Infmtd aefine flmd and the oiaiin is now gcaimlly 
adimUed- 

73ie methoda of cnnnng out transfoscia of blood hare akaady 
been deaedbed (p 33fl) '^e only danger to the doncs is lose of 

blood, and the amannt can be ea^ ngnlated, vhQe recorery from 
anemia in a roung healthr adult is rapid and perfecti. The principal 
danger to the teapieot la rntraTucmlar ooagolatKco, bat tbb can be 
guarded agamst by ebooaing a crdtable demerr (are p 832) 

Direct tranafoaicm of blood haa undonttedlr a Tey important 
place in the treatment of aevete ahoot. m apite of its obTions difficnltieB 
and dlaadrantagea, and the expenenoe gained in the war has done 
much to plaee it in its proper position. 

Mecbmnlcnl pressure — ^The n»e of methanxaJ winpita aajp 
of the petrpheral reaKla, espeoally tboae of the limbe m order to 
maintain the blood-pteaanre, u also da« to the rcsearohes of Onle, 
who claims that it provides aa aitiflcoal peripheral renatance without 
fide efieeta. The patient ii eacilosed in a pnenmatie init rrai^w <]£ ^ 
double layer of mdiarabbea whkh ean be inflated by menna of an 
ordinary bicyde ptraip- When the pressnio is riiaed by forcing air 
Into the suit it exerts a mflfona preasmij om the body anrfaoe, con- 
fhtoting an artificial peripheral raittam*, which canaea a riae m 
blood piemuie. The *nit ia so made and arrangai that the p i ca s lir a 
can be raised m one or all tbe limba, or on the abdomen espectallT 
and the exit tubes are ao valved that the pr e nr e ean be gradnally 
lowered as the pahent rec o Ter a . By means of this amt Crilo olaima 
that be gets a eoatrol over the Hood ptcaanre within a T«eg ». of 23 
to OO mm. of m erem y Hdi apparatus haa batn used both dnmig 
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low hta not token plane to tny extent He Hood prepare (wfcxk 
rnty bo token the njeoare of the amount of iloci) dependi 
on the amotmt of flmd m the veaeels, and although the idjnited 
raeohaniim of the mnacnkr coato of the artenea and Tema can coah 
peneate for the loti of a oonaidenible amount of Hood the biood- 
preoaure remain oourtant^ yet a limit a reached at which the Heed- 
pressure can no longer be mamtamed owing to the lack of fluid. 
The mjectian of eohne flmd mto the empty vesala will raise the Hood- 
prewUrt at onoe, and the tminediate efiect ia whoDj gcod, tha heart 
beating more forcibly and the pufae showing a cortBiponding Inoeaio 
m atrength and volume. Two or three pints ihould be injected into 
a Venn, and aa the blood preeeore use* the pulM bcoomea fuller tod 
atronger and a general improvement in the patient is noticed. Ihi' 
fortunately however exudation of the Bahne flmd into the mnogudiag 
tisaues soon oommencea, rhtf exndabon progressive eroptiei the 
vaaonlat system, the Hood preasme faU^ and the puln sgam becomes 
tmall and feeble. A farther jnjectaon ran be grvrnv •sd the blood* 
preeaure again rmsed, and the tune so gamed may tide the psttmt 
over a penod of shook which otherwise vtuld have bees fitiL If 
tho case is not of great urgent oontmuous nbcnitanlciTB iajettlce 
of normal mime, eepecaally if combined with adrenabn, is better than 
mjwtwa of a luge ^antity for although the effect is sloww and net 
so marked, the p r e mm e is mamtalned for a longer jesod, and so 
more tune fs gamed. It n otmous, of oooim, that sohne InjeotKB 
in order to ra»Q the Hood p r imo re must not be mads use o! until 
all hamorrhage has been seourelv arrested. 

In those caaes in which loss of fluid either has not occurred or b 
mngnificant the case is entireJy different. The Hood has not Wt 
the body but has aocumnlsted on the capillarr and the toioxb iMe 
of the vascular Bjitem, and the blood pr essure falla, not became the 
rasonlar system as a whole u empty but because the blood is W to 
the eflectiYe cironlation, ami as a conaequenoe the artenes are mptj 
Intravenous injection is of rafoe lO giving tho heart something to 
work upon and dislodging the aocomulated blood from the cspfl 
lanes and restoring it to the effective orcolation. But it must be 
remembered that in these cases eiccanve injection of saEne fluM ii^ 
the venous syttem may still farther emberraa the aicuJatton, sm 
the consequent exudation may add to the cedema of the forroondji^ 
tisroe and no good, but only harm wfU result There esa V* hUir 
doubt that in many csscs of shod, patients who wtmJd otherwi* 
have recovered hsve been kflied by the further embarrsaimeHt w 
tho cfrculation caused by a sudden largo injection oi sslme fluid. 
The heart snd tinues have been drowiu d u 

■With the Idea of retaining the saline fluid in the Hood vessels, sno 
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alio of »ttr» 0 ting wmter froni tliB by ccmobe prtwaxe, ffvm 

acacxa (6 per wnt in nomtl tabno. Bayint) ba* beta added to the 
aalme aknbon. Tt it extremely doabtfol* aa h noted UDder Hermor 
rhage tp- 3^1) whether thit la more efficafiona than normal lahae, and 
ai it hu ipeoal dangoa of ifa own Ita nae ia not advoeatod, 

(8) Direct Irantfuilon of blood — ^In caw of ahock aaao- 
ciaW with loaa of fluid from the Tmacular ayrtem the only Tation*! 
treatment la to «pply the fluid, and, rmbte »Hne injection, that 
fluid mnit remain m the blood veaaela. An attempt to aupply the 
neceeaarv ftmd baa been made by dheot tranahmon of blood- Trtina- 
foaion of Wood, aa a remarked in the aeotKai on Hiemonhafe, haa 
been ptactaed for oentoriea In a erode way for the lelief of diaaaae 

loM of Mood, with little raloe and much danger but recently 
it haa been remed and placed on a more aaenbflc baaia. Crlle clauna 
that the blood preaauro ean be more otttainly imbed by direct ttana- 
foaun thtT' by aalina infuiion, and that it u maintamed for a longer 
period, ta the blood doea not ao tapuDy pa* out of the T«*ela a* m 
the cane of iniuaed aalme fimd and the claim la now gtsHially 
admitted. 

The metboda of atrying oat ttanafnBon of Wood hare already 
been deaenbed ( 51 . S3) The only danger to the donor u loae of 
blood, and the amount can be eady regulated wUIe reoorery from 
anrmia in a young healthy adoH la rapid and perfect. The pondpal 
danger to the renpient ia rntraTaaenUx coa gala bon, but the can be 
gneded agamxt by cboomng a veitahle doner lire p 

D ir e ct tranifuium of Wood hae undoubtedly a very important 
piaee in the treatment of eerere ehocA, in epite of ita obrioua difficulhei 
and diaadrantagea, and the expeoenoe gamed m the wax haa dona 
much to plaoe it m its proper poaition. 

(9) Mechanical preaaur^ — The uae of znfchanxa] eompmaaios 
of the penphetal Teeaela, eapeaaUy those of the Lunba, m order to 
maintain the hlood-pteanxe, tt abo due to the mearchee of Ozile 
who ciairoa that it prondea an aitlflaal pcnlphenl reautance without 
aide effeeta. The patient ia eneloeed in a pneumatie amt made of a 
double layer of mdiarubbes whkh can be inflated by meant of an 
ordmaiy bicyeie pump. When the fueaeu ie it raieed by fmtmg air 
into the amt rt exerta a unifcFini pretfure over the body aariaoe, cod- 
abtuting an arbfiaal penpheiul leBatti**, which cause* a rite in 
Hood preaaun. The But n to made and arranged that the p n e am e 
can be taaed in one or all the lunba, or on the abdomen eapccaJly 
and the exit tube* aia ao Talxed that the pim nr e ean be gradually 
lowered aa the patient recoma. By meant of thla nit Cifle clauna 
that be get* a oontrol over the blood pre wur e within a range of 28 
to 60 mm. of mercury Thu apparatuj haa been used both dunng 
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lou hu not t4lren pI*oe to any oitent. Tte blood prtsme {wbci 
may bo taken aa tie measure of tie amormt of ahoci) depends partlj 
on tie amount of flmd m the veewls, and althon^ tie tdjrotri 
meoiamam of tie mtuoTiIar ooata of the artenn ■ni^ Ttant coot' 
penaate for tie loea of a oonstderable amount of blood and the blood' 
prewure remain oonatant, yet a hnut is rtaohed at wboh tie blood' 
preasure can no longer be maintained owing to the Itek of Ihiii 
Tie injection of saline flmd into the empty veesela will the blood 
preflBXLre at onoe, and the immediate effect la whidlj good, the btart 
beating more forably and the pulse aiowing a o m i wipnTMimg incrMse 
in atreagti and rol^e. Two or tiieo pintj abould be inj^ed into 
a van, and M the blood preeaure nsea the pulse beeomea fuller and 
etronger and a general improvement in the patient is notioed. Un- 
fortunately however exudation of the saline ffuld onto the luncnindini 
tiasue* Boon oommencea, *r>d this exudaticm piugrtanTtly empties th* 
vascular ayatam, the blood pressure fan a, and the pulse again becoTctet 
amaff and feeble. A further isjeobon can be given, and the blood' 
prcasure agam rutsed, and the tune so gamed may tide the patient 
over a pcnod of ahook which othennse would have been fatal If 
the case is not of great urganoy eontinuous subcatan&o injeetioa 
of normal aalme, eepeeutily if oondnned with adrenalin, is better than 
ic^eotion of a large quantity for although the effect is ikras and not 
to marked, the pf e eiu re is msintained for a longer penod, and m 
more tune is gamed. It la obvicmi, of eoune, that sehne injedicA 
m order to raise the blood preosure must not be made use of natl) 
all hemocrhage has been esonrely airected. 

In those oasee m wh«h loss of 0oid erthoi has not occaured w * 
mngnificairt the case is entirely different. The blood hs* not Wt 
the body but hai accumoiatod on the capiDarr and the ventms side 
of the vescular evstein, and the blood pressure falls, not bccaosa the 
vascular sTStera as a whole u emptr hut because the Wood la lc*t to 
the effective circslation, and as a consequence tie artmes s« empty 
Intravenooi injection is of value in ginng the heart soroething^ 
work upon and dislodging the aocumuloted blood from the capD' 
lane* and r«toring it to tie effeotive aroulation. But it molt be 
remembered that in these case* exceasiTe injection of aahne fluid 
the venous ayatem may atfll further embarrass the eirculabou, and 
tie consequent exudaticm may add to the CDdcma of the ■urroundiag 
tuaue, and no good but only harm, will rcrJt. There can be dff* 
doubt that, in many cases of shod patients who would othcmse 
have lecorered have been kffled by the further nnbariaaament 
the circulation caused by a sudden large injection of saino ffaW. 
The heart and fittuc* have been drowned 

■With the idea of retaining the aelioe fluid in the LIood*Te*»eIs, 
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»l*o of ittncting w»tei from tto tiaiaet by oemotic ptonr*, 
aeacxa (8 per eent. in normal caiiikA, B«y^) bo beta added to the 
■aline amotion. It ta extmoely doabtfol, o ti noted nndtr H^mor 
ibage (p. 357), whether ttii« U moie efficacioui than normal lalifte and 
aa it tim« ipecial dangoti of ita own its nae ia not advocated. 

(8) Direct Irantfuilon of blood — ^In caaea of ahook a«s<>- 
oated with low of fluid ftom tho Taaonlat iyatem the only rational 
tratment la to aupply the fliud, and anlDce aaHne Injection, that 
flmd mnst remain in the blood Ttwela, An attempt to mpp^ the 
ufff in. fluid haj been made by diieot ttanafuuon of blood. Trona- 
fnson of blood, aa n remadeed in the aectran on Eemorrbage haa 
been pactwed for centmdea in a cmda way for the relief of diaeaae 
and low of hlood, with irttle value and unioh dan^ biat lecenfly 
it t'*" been rav ia ed and |^eed on a mote aoentifle basa. Cdle riaima 
that the hlood pitwor e can be more eertaudy nlaed by direct trana- 
foBon by aaHne inhukn, and that it la maintain^ for a lon^ 
penod, aa the Hood doei not ao npldly pew out of the vewela as m 
the eoae of mfnaed aaline flrad and the claim ia now gentrallv 
admitted. 

The metboda of carrym^t ont txanahmon of blood hava alrndy 
been dweabed (p. 333) <mly danger to the dance » low of 
blood, and the amount can be eajQy regulated, while recoreiy from 
anemia ia a ytmag beahby adoH la rapid and perfect. The pnadpal 
danger to tbe recipient U mtraraaoidaz coagtdabon. Vat tbit can be 
guarded agamtt by chooaing a amtaUe donor (are p. 332). 

D ir e ct tranafoaicm of blood has undoubtedly a very unportaint 
place in the treatment of eeveiTe ahodi, in apite of ita obvhru diSmltiea 
and disadrantagea, and the expeneaoe gamed in the war haa done 
much to plaee it m ita proper poaition. 

(9) Mechanical pr^saura. — The me of mechijueal compreanoD 

of tbe penphnal TeeseU, especially those of the lunbi, m order to 
maintain the blood-pnwnre, ts also due to the researchet of Oiile 
vho claims that it prondes an artifieul peripheral leaiitanoe without 
ode effects. The patient is eaeioaed in a piieumatie cuit made of a 
dodhU layer at indiaxubber wWeh can be inflated \sy oI an 

ordmaiy bicydo pump. When the prewun la raised by forcing air 
Into the *uit it exerts a nnifonn prewnre o ver th" bodv surisce con- 
stituting an artificial penpheral recstance, which cauaes a rise m 
blood prewnre. The sort a to made and arranged that the pretsure 
can bo taaed in one or all the limba, or tm the abdomen wpeoaDy 
and the exit tubee are w -ndved that the prewnre can be gradually 
lowered aa the patient recoma. By meant of thia tuit Crilo claims 
that be geta a eontrol over the blood preasors withm a range of 25 
to CO mm. of mercury Thu apparatus has been used both dtnmg 
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loffl Iiaa not taken place to anj- extent. The Wood prwnre (*bek 
msj be taken ea the meatitte of the amcrant ol shook) deptndi putt/ 
CD the anwnnt of &md m the rweele, and althon^ the adjiated 
meohamam of the tonecnlar coat* of the artenea and vena can com* 
peiiaete for the loss of a considerable emotint of Wood the Uood- 
pressnre remain ocaxstant, yet a limit la reached at which the Wood 
preesnre cjan no longer be maintained owing to the lack of fiidi 
The injection of aaline fiiud Into the w Tipt y vegaels will raise the Hfiod- 
preamro at onoe, and the uninediate eflect is whoDy good, the heaii 
beatmg more forcibly and the pulse showing a ootrespoading incitaK 
m stKjigth and Tofnme. Two or three should be Injected into 
a Tern, and aa the blood prevnie nsea the pulse become* fnlkr and 
stronger and a general improvement in the patieint a noboed. Un 
fortunately however cxndaban of the saline flmd mto the Ruiounduig 
tistnes soon oommenoea, and this exudation pn^nasiTely cmpbes ths 
vaacnlar system, the blood pressnro falla, and the pnlse again becomes 
amaH and feeble. A farther injection can be given, and th* Wood- 
ptca s u ro again rai*e«L and the tiroo so gamed may tide the patient 
over a penod of shook which otheswiao would have been hitah If 
the oaae is not of groat nrganoy oontumoni mbcntanfions Inje^ca 
of nomal saline, especjany if combined with adronaho, u betts than 
injeotiaQ, of a large qoantaty foe, although the effect is slower and not 
ao marked, the pr es B u re is maintained for a longer pnwd, and to 
more tune is gained- It is obtions, of oonise, that saEna lajerfu* 
in order to nuaa the Wood preasoro most not be made n»e of onbl 
an hftmotdiage has bea aecnrelr arreated. 

In those oases in whiofa loo of fluid eathar has not oocurred or a 
mugmficarrt the case m entirdy different. The Wood has not Wt 
the body hot has accamulatod on the cajTilUrv and th® vesioai 
of the vaacnlar system, and the blood prai t u re falls, not became the 
vascular system as a whole u empty but becanse the blood is lost to 
the effective mrcalatioii, and as • consequenoe the artonee are empty 
Intravenone injection is of value in giving the heart sometting^ 
work npon and dislodging the aocnmalated blood froni the **1^ 
lanes and r«toring it to the effective circulation. Bat it bo 
tememberod that in these cases oxceswve injection of saSne fluid 
the venous system may still farther embarnuj the drcidab^, »“ 
the cenaeqnent exudation may add to the rodem* of the sarrounm^ 
tissue, and no good Imt only harm wflj result There c*n be utile 
doubt that m many esses of shock, patienP who would otbnw 
hare recovered have been kflJed by the further mbartw*®™^ ® 
the dnnilation caused by s sudden large injection o! saline fluid- 
The heart and tissues have been drowned. 

^th the idea of retaining the soltpe fluid in tho bJ<?od-re*wls» *o 
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tbo o{ ftttneting nUc iiom iht imei 17 ociootK) pteKfai«, ffvm 
ocaaa (6 per cant, m wrnul nlm®, h** been added to the 

■aTinfi iolntion- It ii extremely donbtfal, u is noted nnder Hmnoc 
rhage (p, 337) whether tha U more efficacicrtM than normal aalme, and 
as it hu special dangen of its own its nse is not adrocate^L 

(6) Direct transfusion of blood— In case* ot thoA. asso- 
ciated with k*i of fluid from the vaaonlar system the only rational 
treatment is to anpply the fluid and, nnliko sahne mjectwra, that 
flmd must lemain in the hlood-'resnela. An attempt to anpply the 
necessary fluid hea been made by direct transfumoai of blood. Trana- 
ftnkm of blood, as ia remaAtd in the aecbon cm Hwnonhage, haa 
been practiaed for centuries m a erode way for the itCef of daeaaa 
and U*B of Wood with little ^ahie and mnoh danger but recently 
it has been renaed and placed on a more saentiflo basu. Cifle claims 
th* liood pifuie can be mme oertaufly raised by direct trans- 
forion than by sahne infosicm, and that it js mamtamed for a kmgcr 
penod, aa the bhmd does not so rapuDy pas* ont of the cesaels as m 
the case of infujKd sahne flmd and the claim is now generally 
adimtted. 

The methods of earrying oot tranafiuion of blood hare already 
been desenbed (p SSS) The only dangn to the dcmor is loas of 
blood, sjid the anMUit can be caaly regulated, while moTny from 
«TMwmta in a young healthy adult n zsp»d and perfect The poxxjpal 
danger to the reaptcot is inttarascnlar eoagolshcm, bat this can be 
guarded against by ohocsang a aoitaUe dmurr (are p 332) 

Pireot traMfoBcm of blood has undoubtedly a Tcry rmpartant 
place in the treatment of aeroe shock, tn spite of its obnoos £ScQltica 
and diudvantagea, and the ezpenenoe gained in the war haa ftonx 
much to plaoa it m its proper positton. 

(ft) Mechanical preaaurft. — The use of mechanical oompreasun 
of the penpberal T u ie ti , espedafly those of the limbs, m order to 
mamtain the blood preasure, is also doe to the r* 4 earohes of Orile, 
who ciaims that rt provides an artificial paipfueral resatanoe without 
Bide effects. The patient is enclosed in a psunmatio smt mede of a 
doulAe layer of uriiambber arhlch can be inflated by of 

ordinary becycle pump. When the prtasQre la raised by forcing air 
into the smt It ezarts a nmform prasure over the body surface con- 
stitnting an artificial peapbera] resutance, which oatzses a use m 
blood presame. The smt is so made and arranged that the pcesaur* 
can be raised in one or all the lonba, or tm the abdomen eepemaDy 
and the exit tubea are so valved that the ptcMw can be gradually 
lowered aa the patient tecortra. By means of this adt Crile daims 
that he gets a control over the hJood-prt»nre within a range of M 
to 00 mm. of mere my This appaiatua has bean used both dunng 
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lots hflJ not Ulcen pl»c« to tny ecrtant The blood p res roi e (which 
may be taken u the measure of the amount ol ahook) depends partly 
on the amount of dmd in the vessels, and althou^d^ the adjusted 
mechanism of the mnacuUi coate of the artenee and veins can com* 
penaate for the loss of a condderahle amount of blood and the blood 
pi e as nro remam constant, yet a limit is reached at which the blood 
preaauxe can no kmger be maintained owing to the lack of fluid 
The injecbon of sohne fluid mto the empty veseela wQl mse the blood 
pressure at onoc, and the immediate effect la wholly good the heart 
beating more forcibly and the pulse showing a oorreapondmg increase 
m strength and vohimo. Two or three pints should bo mjected into 
a vein, and as the blood pretfUre nsea the pulse becomes fuffer and 
stronger and a general improvement in the patient u noticed. Un 
fortunately however exudation of the saline fluid mto the surrounding 
tisaaes soon commences, and tins exudabon progroswefy empties the 
vascular system the blood presaure {alia, and the pulse again becomes 
■man and feeble. A. further injection can be given, and the blood- 
pi e s e ni Q again raised, arid the time ao gamed may tide the patient 
over a period of shock which otberwis© would have been faUL If 
the case a not of great urgency couluiuoua suboutanScrts injection 
of normal salina, especially li oomhined with adrettalin, a better than 
injection of a large quantity for although the effect is slower and not 
so znsdeed, the p r ea sgr e is roarotained lor a hmger period, and so 
mors tune Is gained. It 0 obnoua, of couoe, that salms injection 
in order to raise the blood pressoro most not be made use of until 
all hannorrhage hat been securely arrested. 

In tlKue cates in which loat of fluid cathei haa not occurre d or a 
msignificant the case Is entir^ different. The Wood has not left 
the body but has accumulated on the capillarr and the voious side 
of the Tucular system, and the blood pressure fsHa, not because the 
vascular system as a whole u empty Wit because the blood is kwt to 
tbo eflectmi orcalatlon, and as a consequence tbe artenes are empty 
Intravenous isjectlou is of value in giving the heart something to 
work upon and dislodging the aocumulated blood from the ctpU 
Uricfl aud restoring it to the effective circulatioD But it must be 
remembered that m theeo cases excessive injection of saline fluid into 
the venena system may still lurther emhamsa the circulation, and 
the consequent exodstim may add to the ctniema of the sunoundmg 
tissue and no good, but only barm will result. There can be Gttle 
doubt that m many cases of shock, patients who would otherwise 
have recovered havo been failed by the further embarrassment of 
the circulation caused by a sudden large injection of salme fluid 
Tbe heart and tissues have been drowned 

inth the idea of retaining the sahoe fluid In the blood reasela, and 
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kUo of Kttrtotliig yntti irom the tmea h^ oemotie premne, gvm 
ococis (6 per cent, hi normal vlme, bu becax added to the 

•alme nlatioix. It U extremely doubtful, M u noiod under Hemor 
rbage (p 337) vhether thu la mote efficaacms than normtl ahne, and 
aa it haa apecaal dangen of ita own lU use u not adroeated. 

(8) Direct trmnafuiion of blood — In eaaei of ihook aeto- 
oated 'With loea of finid from the Taaeolai ajitem the only rational 
tnatment ii to tapply the flnid, and, nnhlu aaBne Injeobon, that 
fluid nmft remain In tha hlood Tcasela. An attempt to anpjdr tha 
neemary Said hu been made by direct tranafoiion of blood. Trana- 
fiuion of blood, aa la remached (n the eection on Hemorrhage has 
been pta cb aed for centnnea in a cmde way for the relief of diMaae 
and 1 m of blood, with Gttle vahie and mneh danger but recently 
it hat bean re'rlaed and placed on a mote nentifio bans. (Hie daina 
that the blood- prenLiiu can be mote eertainly railed by direct txani- 
fnaon than by aallne jafndfm, and that it u maintained for a longer 
penod, ai the hlood doea not to rapidly paa out of the Teaeli aa in 
the eaie of infued eahiia fluid and the fiialen n noir generally 
admitted- 

The methodi of earrying out tranafniicrn of Idood hare already 
been deacnbed (p SSS) The only dangcnc to the dcBKn it loM of 
blood and the amcnmt can be eady regolated, whDe reecrrery from 
aioemia m a yonng healthy adnH la rapid and perfect Tbe pnneipal 
danger to the recipient ia intraTUcelar coagulation, but tbla can be 
goarded agamat by chooMig a amtaide dcom (ire p 332) 

Direct tranchuaon of blood baa o&donbtedly a very important 
plaee m the treatment of tevere abode, in aple of ita obnooa diScaltiee 
and dlaadrantagea, and the expenenoe gained m the war done 
nmeh to plaoe it m iti proper poathon- 

(9) Mechanical presaure. — The uae of mechanical eompremioB 
of the penpheral reeieU, eapeckDy thoee of the hmbe in order to 
maintain tbe hlood-pxe»lIr^ b abo due to the rcaeaieh** of (Hie, 
who claima that it prondoa an artifioal penpheral reiUtance without 
bde efieota. ‘Iha patient a enoloaed in a pnsomatio enit m»At, of a 
dochle layer of indiambber which can b* inflated by meauB of an 
ordinary bicycle pnmp. 'When the pteMore a nieed by forcing air 
into the rut it eierti a nnJonn pi foie erver tbe body anrface ecn- 
atitnting an artificial penpheral reaUtanee which cinae* a nee m 
blood ptwanre. The amt a ao made and arranged that the ptemnre 
can bo railed in cue or all the Imtba, or on the abdomen eapeoaDr 
and the ent tnbea are eo 'valued that the ptMnre can be gradually 
lowered ai the patient reoorera. By raeani of tha riit Chile 

that he gets a control over the blood pr caa nt e within a range of lo 
to 60 mm. of meirnry Thii appaiatu baa been need both during 
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loM Iia* not Uicn place to tnj extent The blood-prmare (which 
may be ttlren ti the meaanre of the amount of ehoch) dependa pertly 
on the amount of flmd m the veawb, and although the adjuited 
mechaniim of the mujcular coats of the arfeneg and rema can com 
pcneate for the loai of a oonuderablo amount of blood and the blood 
preasuro remain eonatant, yet a limit is reached at which the blood 
pwaauie can no longer be mamtamed owing to the lade of fluid. 
The injection of aaline flmd Into the empty reoels will raise the blood 
prwaure at once, and the immediate effect la wholly good, the heart 
beating more forcibly and the pulae ahowmg a «virn~ip <Tndmg increase 
in strength and volume. Two or three pint! ahould be fnj^ed into 
a Tcm, end aa the blood preamre nsea the pulse becomes fuller and 
stronger and a general improvement in the patient ii noticed. Uh 
fortunately however ezudatiOQ of the sahne flmd Into the furrouadmg 
tissues soon oommenoea, and this exudation progrtesvely emptiea the 
vascular system, the blood presauie falls, and the pulse again becomes 
small and feeble. A further injeotKm can be given and the blood 
prewuro again raised and the time so gained may tide the patient 
over a period of shoolc which otherwise would have been fatal. If 
the case ts not of great urgenoy continuous subcntanloui injeoticm 
of normal ahne, especially if oombened with adrenalin la better than 
injection of a large quantity for altboo^ the efleot ia alower and not 
so marked, the pressure a mamtamed for a longer period, and so 
more time is gamed It k obvfoaa, of ooaiae. that aaime mjection 
in order to raise the blood preeaure must not be made ua« of until 
all bwmorrhage haa been securely amated. 

In those cases m winch loo of fluid ertber has not o c c m f c d or b 
insignificant the case a entirely diferent The blood haa not left 
the body but has aecumulatod on the eapQlajy and the venous aide 
of the vascular system, and the blood preesure falla, not became the 
Tisculai system ai a whole ia emp^ but because the blood is kwt to 


the effective arculahcm, and as a consequence the artenes arc empty 
Intravenoua injection is of valuo m giving the heart something to 
work upon and dislodging the sceumulated blood from the capfl 
larirt and restoring it to the effective circulation. But it moat be 
remernbered that m these cases eicearive injection of saline fluid into 
the vcnoiti system may still further embonasa the drenlation, and 
the eonseqnent exudation may add to the eedema of the surrounding 
tBfUC and no good but only harm, will result There can be Httie 
doobt that in many cases of shock, patients who would otberw^e 
have recovered have been lolled by the further embsTTasfineBt of 
the drenlation caused by a sudden large injection of saline flmd 
The heart and tiasuea have been drowned. , , , , ^ , , 

•With the idea of retaimng the aaline fluid In the blood tcskU, and 
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tl*o of attnetifig mitoi froin th® tiwuei by oAiBOtk) pta*ar®, gvM 
acacia (0 per cent In normal aallAo, BaySat) boa bem added to the 
•aim® nlatkm. It ia extremdy doobtla^ aa la noted under Hemoc 
rhage (p 337) whether thla la more effiondcma than normal aalme, and 
aa it hu apedal dangen of it® own Iti nae n not advocated. 

(8) Direct imnafutlon of blood —In caaea of ihoclc aaao- 
oated With loae of fluid from th® vaacnlar ayttem the only rational 
treatment la to wppiy the fioid and, nuHke aahne injection, that 
fluid muft remain in the blood Tcmls. An attempt to etipply the 
aece a aa ry flold haa been made by direct tranafnnon of blood. Tnina- 
fniion of blood, aa ta rcmadced in th® aeotion on Hemorthage, haa 
been praebaed for eenttmea in a omd® way for the relief of diaenae 
and Im <A blood with Uttla Tnlae and mnoh danger bat recently 
it haa been rerbed and placed on a mon aaentiflB baiia. CrOe rUima 
that the blood p t M t u e can be mote certainly laiaed by direct trana- 
ftmon by aeltne infnaicm, and that it ^ maintained for a longer 
period, aa tho blood doea not ao rmpdly paM ont of the Tesaeb aa in 
the eaae of Infoaed aahne fiaid and the donn u now generally 
admitted 

Hie methodi of carrying oat transfanon of Uood hare already 
been deacnbed (p 333) Ihe only danger to the donor ji k«* of 
blood and the amount can b® eady regulated while re ogi ery from 
amemta m a yoong healthy adolt ia rapid and perfect Th® pnneipol 
danger to the recipient u intraTuenlar eoagnlabon, bnt thu can b« 
guarded againat by ahooamg a rentable donor (aee p 333} 

Direct tranahmon of blood baa nndonbWiy a vny important 
plaoe In the treatment of eevoe riiook, in ipit® of ita obnema difflonlbes 
and diaadrantagea, and the expenenc® gained in the war haa done 
mnoh to plae® it m ita proper poaibom 

(9) Mechanical preasure. — The dm of mechanaad eomprcHkta 
of the peripheral reaMla, oipecaOy thoae of th® limha, m order to 
mamtaiJi the blood p i ea au r®, is abo do® to the rtaearchea of Oifle, 
who daunt that it pnmda an artificul pemphenl renatanoe without 
mde eflecta. The patient ia eoidoaed m a pmeomatio amt made of a 
donble layer of mdiambber which can be inflated by meana of an 
ordinary bioyde pomp "When tho pae aaui ® la railed by fonang nr 
into th* amt it eierta a mufatm pr em e over the body aniface, con 
atitating an artifioal penpheral reaiataiice which canaea a nae in 
blood piLa enie. The init la to mad® and arranged that th® pr tMui ® 
can b« rmiaed in one or aU the limba, or on the abdomen especullv 
and the exit tnbea are ao valred that the pmure can be gradually 
lowered aa the patient reooTcra. By meana of thia amt Cifle 

that h* geta a control over the blood pieaam e within a range of 26 
to ao mm of mercury This appazatna haa been naed both donng 
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severo op«ratioiu on the head tad necL, irhere ihock wm expected, 
md in the treatment of ehook after operations, and good reanlta are 
ckimecL It maj be canodered a naeftil adjunct in the treatment of 
ihocl, but its limrtition* are obviotii. 

OPERATIONB DURING THE PERIOD OF SHOOK AFTER 
ACOIDENTB 

It may be stated as a general rule that no operation (tha nsntlly 
means amputation) thonld be performed while tie patient is in a 
condition of eevere shock. As has aiready been stated, the treat 
ment of shook is rest and warmth till the patient recovers, the 
SQpenmpoaition of opemtrre shook npon the ahook of an aeodent 
IS bad surgery if the patient recovers, he does so not on account 
of treatment, but in spHe of it. If hemorrhage is occurring, It must, 
of oouzse, be arrested at once and as quickly as poesible, by simply 
bgatuiing the tiasaea cn fnassc, mtho^ apcoial care to is^te the 
blood veaads. If this arrest of hemorrhage rcquuce an ansMthebo — 
it mrdy does— a few breaths of ether ahoold bo given and the vessels 
either quickly tied ot simply closed mth hsmoetatio forceps. The 
patient should be made u warm and oamfortahle as poasiHe, the 
wound being well covered with an aaeptio or antiseptic game ditmng 
and bghtly bandaged. 

Fain, which is ooie of the causes of shock and of ita maintenance, 
should ^ rehetred by an Injeotias of morphia or by blocking the main 
nerve-trunki which lead from the mjarrf part by injection of novo- 
cain, or by a combmatkm of the two methods. 

If much blood has been loet, two or three pints of hot salme fluid 
should be injected into a vein, or it may be mn slowly mto the rectum 
or subontoneouB tivue. Direct transfusion may also be used if a 
donor can be obtained and the surgeon is skilled in the method In 
those m which a part is almoet severed and u only attached 

to the rest of the body by a few strands of tissue it is permissible to 
remove it, but no attempt should be made to clean the part or faihkm 
a stump while the patient is stiD in the eoodition of sho^ 

The patient must be most careloDy watched, especially as regards 
the fullness, regularity and tension of the pulse and no farther 
opcrmtlon should be performed until the blood pressure is weD 
maintamed 

In the case of a severe accident it wiD usually bo from nx to twelve 
hours before it will bo safe to ampuUte, and no attempt sbo oM h e 
made to hurry the lime of operatiog, in spito of the frequent urgent 
appeals of the patient s fnenda. The ampoUbem may be done und« 
spinal or load an«the*s, bnt the mesJ sataUetorr suntbetic Is 
mtrous-oaide gas and oxygen mixture 
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Exseptiont to tin rule of not operating darmg Uie cooditioa of 
■hock are namerous u In tnanj aocidenta and dbea >e » deUjr u moft 
dangeiOTB. For example, il an aecideat caoaee aevere internal bomoi 
rha^ locb M that fidloTing mptnre of the ipteen, immediate operation 
u indicated to atop the hsmonhage, which otberwue maj prore fatal 
and the aaiiie rule holda good lor aocideDtal rupture of a hollow 
moua rioh as the etomaoh, or perforation of a gaatdo or intectinal 
ulcer Delay in theae caMi meant the onaet of general peotonihi, 
and the tooner the rent in the Tiecua U eloeed and the pentoneum 
cleaned and drained the greater will ohnonaly be the patient ■ 
ebanee of recorery 

During the penod that moat elapee between diagnoala and 
operation the treatment for ahook aa dcaoiibed abore (p. 363 el aeg ) 
•hould be earned out. 

Delay ia dangeroua hi otaea of deprewed fraeture of the aknll 
with aymptoma, or in mtraacanial or intiaapmal hemorrhage, there- 
fore trephining or Ununectomy ahould be done at emee and the eom- 
preaaian relieved, Ih« treatment of ahock ahonld be ftrrwl out 
during arid after the operation. 

In caaei of aeeoodary ihock abo il it ia agreed that tone abaoip- 
tion takmg place from the damaged muaolea ■ an Important fteior 
in iti oauaatioii, an early amputation, if poatible, n advijaUe to Emit 
the amount of liiatarrrine abaorbed. If early amputatxm eajmot be 
perlomed, the appUeatioa of a tourniquet ab^e t^ damaged muada 
may Emit the aba o rptwn of the tnnn- 

DELHUUM 

Dehnom oeeumng after aooidenta and opezabona may be divided 
into four vanetiea, acoordmg to the oauae — 

1 DeEtium nervoaum, or traumatio defrrr pm- 
3 Toxie ddminm, 

3, DeiEtium tremena. 

L Behnum after head tn^uriea. 

Not infrequently two or more of theao caoaea are pretent In the 
aame caae with a eoneapondlng inoreaae in the teventy and duration 
of the dehnum. 

1 Traain^lo dellrlam, of doUriam nerroaum,— TMi 
u a rather unoommon condition aft« opeiabon or aomdent whkh 
occua m pabecti with eougemtal or aeqrnred batalmlrty of nerroua 
equiHhrmm, The oongenitel caaet uiually have a family hlctoiy of 
nu a n it y epEopay or ecoentrfcity and are tbemtelvea often neorobo 
or hyatencal, while the most frequent of the amj iurwrl predisposing 
cautea are ohronie aleohol un, eexual exceca, or aodhty 
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Tte condition m»y follow any operation or eocident, especially if 
an operation haa been dreaded and it is mort fregnentiy teen after 
operations on tie genitalia of both males and female*. It doe* not 
necessarily follow operations on the ovanea and teite* more than on 
the accewory genltol organs, althoagh operations oo these glands 
have an advciae psychical effect During the surgical period when 
the cbronicalJy enlarged proatate was treated by the operation of 
double orchidcctomy oaees of delmum and inani ty foDowiog were 
oommon — as many as 10 per oeaL, aocordmg to one author — but this 
severe operation was always performed on elderly often seaule men 
a condition which probably had more to do with the delmum than tie 
operation itaeli A more instructive example was that of a Jewish lad 
ol 10 who immediately after an operation for a varicocele developed 
acute mama for which be had ultimately to be conffned in an asyloim 

The delmnm may be of a maniacal type, as lo tie above ease, but 
in elderly people ft is more often a low muttenng delmtim, or in some 
caaes it may be melancholia. It most oommotily appears a day or 
two after tie uajory or operation, but it may be met with as soon as 
the patient has recovered from the anmsthetic:. 

Tie prognosis of this form of ddmmm a good, lor the eosdrtmn 
osnaliy passes off m a few days, or even In a few hours, though m other 
cases the delmom may contmoe and pass on into ehrtaus insanity or 
dementia. 

The treatment is smular to that of any other form of delirfum, 
and oonststs chiefly in good oanmg, good hygiemc conditions and 
sedatives if necessary 

2. Toxic delirium. — This form of deiinum as its name imiJi's, 

19 due to the absoipticm of poison from a wound. In the majority 
of cases the poison rs produced by tie m/eetive hectena, espedaljy 
the pyogenetio forms, but it may be due to the absorptwo ol certain 
chemicals, such as iodoform, used in the dieesmg, or from the adminis- 
tration of chkjTofotm or morphio 

The variety due to abeorptioa of the t o xin s of the pyo^fendK bedena 
ufually occOTi on the thud to the fifth day after the operation or 
accident and is associated with nse of temperature general malaise 
and other symptoms of tome abwrpiioc. The dehriom at first is 
usually of the active restless type with mcreosed pulse rate, constant 
falJang. and sJeeplosness, the delmum bemg meet marled st nigbt 
but if the absorption continues the potient passes into an asthenic 
state with krtr muttering delmmn and l>icl^ st tie bedclothes. 
This condition, the so*calJcd typhoid state u sometunfs seen from 
the first in case* of severe intoBcatioii— for example that associated 
with infection with the lacdlns of malignant o^cma— or in efdcriy 
and debilitated patienta. 



delirium tremens l6i 

Iq caM of todojom poixming then n at fint a period of excite- 
ment Witt hallncinatKini, and refoaal to talre food, foOowed bj a pcnod 
of deptcKion, wbkb m fatal caae* deepens into loa of eansckntmesa, 
coma and death. 

Tho first indication for treatment In the mfeobTe variety u to 
give free exit to the tozu material, to that abaorption may oeose if 
this can be done the deliriom soon pamea off. The farther treatment, 
both general and local ia that of an Infected wound, aedattvea being 
given If considered neoeomj to aecon rest and sleep 

In iodoform polscming the nae of the dmg most be stopped 
immediatelj bnt this is not alwaja followed by amriiorabon of the 
symptoms, death has o c ga rr ed twenty nine days after thoir onset, 
althoQgh the apphcahon of the drug waa disctmtinned at once. 

S. Delirium trement^Tbia form of driimm n always ano- 
mated with ehromo akoboficm, although the exciting cause u often 
a severs tnnma sneh as a fracture or operatMn or an aents illness 
sneh as pnenmoma. The condition b sometimea seen In chBdien to 
whom small quantities of alcohol have been given, and it not infre- 
quently oecna in adults who have rarely been intcaicated bat who 
are addicted to the use of abobol in freqnent amsll doeea. The 
disgBotii often oomes as a complete snrpnse and b received with 
incredulity by the relatives who mav have been living with the pabent 
It IS a matter of dispute whether the nddm stoppage of aVoh(d in a 
patient who a addicted to its use pbys any part m the canstbon of 
the condition, and mart autbonbes deny tn^ stiippage any etiological 
s^nifleanoe, bat it may be Inadvisable to mlerdiot akohol to a pabent 
scooftomed to it, just after an operation or acodent, on aocerunt of 
the genenl restleasnoas and diBComloit that may resolL 

Dehnum tremena is an exated or motor meUnohoha ecmneeted 
with haHoanations, deloaona of peraeoabon, mental depreason, 
often smcvial tendeneies, and kae of eoncentrabon of attentnn. The 
symptoma usually begin a day or ao after the operabon or aoodent, 
and develop gradually The prodromal symptoma are ai t ep ksan ero, 
restksmesa, snfl constant tsIWng, often nmoherent, although the 
pabent will give sensible answers to questums The temperstnre is 
usually tsMed (JOO P ) the tongue furred, the bow^ are consti- 
pated, and the bps and fingers tremnlous. The appebte is poor and 
there may be abeohite disgaat for food, bat the patient is nsoally 
thirsty and dnnfcs large quanbfaes These symptoms are indicabre 
of the onset of an attaric of d^rium tremens, and if the pabent can 
be indooed to drop and take food the oondition may pass off. 

The next stage of the disease is one of extreme reatleameaa, inooher 
ency and halhtcuiations. These halhuanatnoa are usually of sight, 
the pabent seemg smrosfs of any description and matnng attempts 
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to bmali them aw»y or to oeoipe from them. HeDucmitjoni of Lair- 
ing are aUo common, the patient compUmmg of vojcm which threaten 
him, and often holding long inooherent converaatioiu with unigmary 
pemma. He may alao complain of attempt! to mjnre him, and may 
do hjmaelf aenoua damage m hi» attempt* to escape from hia per 
•ecntort. Inaenshflity to pam n a marked feature of thete caae* 
*0 that the patient will remove hia iplrntB and attempt to walk on 
a fractured Umb withont Bhowing any ngni of 

The phywcal ohangea are no leaa prononnced t he n the mental 
the puUe it rapid and feeble there i* complete loai of appetite anti 
digeative power with a rapid Iocs of flech and itiengtln Conibpation 
i* the mle, but there may bo diarrhcca, and the orino en d lixa are 
nmally paased into the bed. 

The patient inaermbly pxiaMi into the thud ctage — that of exhant- 
tion, with a eleepleci, low mnttenng dehritnn nped feeble piil»e dry 
fnrred tongue, aorde* on the lipa, and a falling temperature and If 
the condition be not rehered death from coi^uition follow*. 

The prognosis of dehdom tremena la good in a first attack occur 
nng m a fatefy healthy yooog aobjeot but is oldeiiy people, after 
one or more attacka, the progooau i* grave, and death may acddenly 
take place from heart failure. 

Complete mental recovery eo far aa the eonditJOD of chronic 
alcobohsm will allow la the rule after a fist attack Lot the halla 
oinations or delunona may peraUt and the condition pai* into one 
of deluaional inaanity or dementia. 

Treatment —The great indwatloB* for treatment dnnng the 
prodromal itage of the daeaae are to get the patient to Bleep natvr 
ally and to take food. Hen^ of freah air m the room, eaady digested 
fluid food in Bmali and repeated quanbtjc* day and night, tepdd apong 
ing, absolute quietude, and. If the phyakal condition aDow it, cxeraae 
in the opien air till tir^ wiU all incr«aae the chance of a natoral aleep 
and may avert the attack. The bowelj ahould be opened with a 
bnii. purge and the patient not aDowed to get eonatipeted again. 
Alcohol, eapecialiy a nmlt liquor (atout), u often preicribed aa a 
aedative on the aaanmption that lodden ccaaation of all alcohol 1* a 
cause of the condition, but it* vahio » doubtful and if it bo ibao- 
lutcly neccasory to give hypnotic*, paraldehyde morphia, bromide or 
chloral M preferable on account of the more certain action of theae 
(Iruin. The majority of them are cardiac deprmanta, and m a 
in which the chief c*a« of a fatal malt ia heart-faflore their action 
murt be carefully watched. Taraldehydo fa the dreg most largely 
oied for pTOCunng aleep a* ft ha* only a illght action on the beart- 

Bunng the itage of actual delmam the poUeot muit bo mo*t care- 
fully watched, for be may exlJlit homicidal and luiadal tendeodf* 
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or In ftttftinptmg to escape from imagin&i^ enemlt* be may fail to 
reoognue and danger and may aenootly mjore himHlL 

Tbe OM of etimnlanta during tbe early itages of delintim tremeni t> 
a mattoc on whicb there u a differeiioo of opi n io n, ionie mgeota with 
holding them entirely whilat other* advocate then uae, especially m 
the form of akobol or itryohnine. In the younger and more robust 
patient* etimnlanti are nnneceettry and in eWeily patient* eaiiy 
stimulation a foUowed later by depiesston, and h a rm probably result* 
but in the stage of exhaustwu umely use may tide the patient 
OTcT a entkal peiwd. Even then mote reliance •hould be placed 00 
careful and frequent feeding, good hygume, rest, and quiet. 

Phyncal restraint m oases where it a neoeatary is best earned out 
by firmly securing the patient in bed by mechanical mean* so arranged 
that he cannot Injure The patient will often recognise the 

futility of reaktanoe, whila strog^lng with an attendant will increase 
the excitement and bnng with it a ootrespoQdmg danger of sodden 
heart fallare. 

DallHom aftar Injorlea to the br&ln. — After inpiry to 
the hram any one of the above described condjfacsi* of delidum may 
occur if the canae be present but the injury to the beam itaetf may be 
the direct cause of the delmrum. Tbe condition usially depend* on 
laceratiiin of the brain, and particularly laoerabon 0! thie frontal 
bbea, and b spehea of ai cerebral tmtalaosi. The state t* one of 
ezteeme mental imtabllity with phynoel depreuoct, and may end 
in lunaey although ody about ^ of 1 per oent of insanity casea can be 
traced to mjones of the bead. 


FEVER 

Ferei — that b, use of tempeiatuTe, with general malaae, oecurang 
after an opeiatioci or aeddent — may be diruled into three vanetdes, 
aoDQcding to the oansc a* faOow* — 

1 Aseptu tnumatio fever 

2. Infective fever*. 

3. Ferer m oonnaxlpn with mpnles to tbe bram oord- 

1 Aseptla trawunoAlo fever^TTithm twenty-four bona of 
an operation or acodect m wbiob thorough drainage of the wonnd has 
not been employed, or m wbiob blood is txtiaTMated into the tlseues, 
it win be found that the patiant s temperature a above normal and 
that he eompUins of headache, loss of appetite, and (Qhart 2) 

This B*e of tem pea Lore and malaiae are due to an abeorption Into 
the blood, from the wound, of oertaln subetanow which free drainage 
would carry mto the dreaiing. It {a behoved that the fever k due 
to the absorption of ferment*, of which the moot important n fibrin 
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fennent, fotmd m the extiivaeated blood u>d Mrum, Tha foment 
ha* been detnouBtrated free in the tdood afta an injiny ^rij mjection 
of It 19 found to be foUcnred by a n** of temperature. Other fennenti 
procfaoaig the aeme effect are popnn and poncreatm and aolotKia 
of hemoglobm. 

Aeepfao trsniaatto fever » moat marked if the timi» have been 
bodly bnuaed end lacerated, or if atrong antaeptioe have been naed 
These conditwna canae the blood veesela to poor out more mflatnma- 



tory lymph, which if not carried off by drainage ha* to bo abaotbed, 
with corrtiponding nee of temperature. The temperature rarely 
eicced* 100* F-, e*rept in the ca» of children, and nmaUy fall* to 
normal tn forty-eight hotiri, although the n» may be contiooed longer U 
tbe amount of aerom to be aUorbed ia large \\ ith the fall of temper* 
tore the other aymptoni* duappear V continuance of tbe fever may 
be a*»oaated with conaUpatlon after an operatioo and be due to *b- 
•orpthm of *c4nbla decompofing iuhttancei from the ■bmontary canal 
A robject of chronic malan* may bare a n*o of tempcrmlore aome 
hour* after operation. 






SEPTIC TRAUMATIC FFVER 3^3 

A»ept» trtumatto {eref raqonei no ipeca! trtatmait and m»y 
be ootmdefed elmoft phyilologiceL An epcoent and a imtatlo 
regolatioa of the djet after an operation are all that u needed. In 
tlK*e caaet in nhKh, enp puraboci ooonra, the condition paaaea into that 
of eeptw tratunain ferer 

2 Infective fevepa.^ — An mfecbre ferer » cauaed by the 
groirth in woimda ot Tatiana mfato-oTganitina and tie absorption into 
the Wood of thjrtr prodncti of metaboham These or gan i a m a may be 
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Chert A. — Caae of acptle tranmatic ferer lollowfaic opcraticm 


dfnded mto tvo great gronpe — tbe apeofio, cmming ipeetfle inlee- 
tions {ereo*, >Trd non-apeeaflo. The wa*>peei/o are the common 
organicina of aoppctratian, inch as staphyiococcTit, itieptocoecni, and 
B. pyocymnena and the aymptoma canaed by the abaorptum of tieiT 
toTma are grouped nodes the term o£ mfectim tanroatic fev« or more 
■unWy aepou. Sbonid the organiima thanaefrea mrade the blood 
ftream and grre nae to aeoondaiy metabohe inflaminatoiy foo, the 
oonditian. a apohea. of aa aeptico-pymla. 

Infective traumatic fever or aepsla, — The mo of tempera 
tore m thia oondtttoo may occur at any tmte after the fT^flu»tf)vn of « 
wnmid, depending on the tune of mf cation and the Ttmlove ■i>d 
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menbation ptnod of Ibe orgnmjm In ordumry ca*c« th# fevtr k 
weU mmrked on the third d*y *ftcr the opemhon, ateptie tiaametic 
fever gradually merging into the more aenous condition (Chart 3) 
The patient ehowa a nee of temperature to I03MW or the 
oneet may 1» marled by a ngor in an adult and a conTuIaon m a 
child The other aymptoma are quickened puleo- and reapiratlon 
rate, oonstipation or drarrfioea and loae of appetite and digeative 
poirer 

The urine u scanty high-colourtd, and loaded with uratee, and it 
may be albominona. The akin m 
hot dry and fluahed, and there fa 
often mental diaturbanoe and deh 
nom If the procntcontmuea, there 
are rapid loaa of body wngbt, mua 
cular weakneae, and a secondary 
anauma due to hsmalyni. If the 
wound be inspected, the edges will 
be found aoutrfy inflamed and there 
win be tension of the stitches. The 
sarToundaig tiasue la red CDdema 
tout, and painful, while the patient 
ooroplatna of a throbhsDgpain m the 
wound and if the edges are separ 
ated pus wiD probably crude Free 
drainage will probably be followed 
by a fan of temperataro and a ces- 
■stjan of the symptoma. 

In cases where either a Urge 
area has been infected, or the vim 
Icnca of tbe organiam u very great 
the temperature high, and the symp- 
toms very severe or in elderly people 
or those debOitatod from any other 
caoae. there may be rapid canlmo 
failure Without nae of temperatore 
(Chart 4) These are apoken of as caaes of sepUo intoiKWhon and 
they frequently end in death, an excellent csample being the acute 
infection^ of tbe placental site which occurs after confinement— tie 
sckcalled puerperal fever , 

Another form of the aame variety of fever occtus wTien it is jmpos 
RbJe to drain a septic focus effidentfy m when suprirratioo occurs 
ta bones, and there U a constant riight absorption of toims Uting 
pUee over a long period. „ , „ * *l 

The temperature in these cases U uaually latenmttent with an 



Chart 4 — Caie of death from 
shock after operation 
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erenlng liio, and there b p rog rea dro mojoalar weaVnrea, with emaok 
tkrti, >TTmn1yB^«, co^dliu: weftlcnetc, and other ■yinptoma of toznnua. 
Shookl the pit>ce« oonUnoe the patient may die of exhanition, or 
Urdaceona degeneration of the amoHer arteiiea may oocnr 8ach eawa 
tre aomebmea apolcen of ai example* of heotie ferer bnt a better 
term ui ehioaio aeptb. 

TrttdwtfnL — ^The tre a t ment of ferer dne to wtmnd fnfeotKm b 
largely the treatment of the werand. The piodacta of haotenal actinty 
nni^ be earned away from the wtnmd by free drainage, and if necen&ry 
by uwiaKina Into the ntrrocmdnig bane. 

In caaea of aeptie intoxloetion doe to abeorption from a large 
canty thia moat be thoroughly waahed ont with ontbeptio lotum, 
Oaaea of ehronle tepeia ahoold be treated by lamoral of neoroaed tbene 
and free drainage, or in eome oaeca amputation may be neoeaBtry 

The treatment of the toxKnua dne to the toxma already aheorbed 
b appropriate aenun-therapy 

Ihnmg the contmnation of the ferer the diet ahoold ho hght 
DotntKma, the bowela ahcnld be kept open, and finld ahonld Im freely 
giren to aid the excretion of the toxma by the Iddneya In ohiomo 
caaea freah all and annhght are of the ntmoat importanoe many 
patlenta betted in towni fall to improre but do ao if aent to the 
aeawHe or the country 

There b ruely any need for epenfio medicatkn to reduce the 
tempeiatnre, and probably anta py r e tire do harm rather tlmii good 
bnt if the tempeatnre be rtry hi^ and three remediea be not CFther 
wbe contn-mdieated, ccAd or tepid apetnging or batha ahonld be 
naed to reduce the temperature, and will Improre the pnlte, respnation, 
and phyaical functioDa. 

Specific infectlou* fever*, — Aa far ai the me of tempmtnre 
and general eonatttntianal dfirtnrbaDee ar« concerned, the apedho 
mfectiona feren do not differ greatly from the nDn-apecifle, the diffor 
enoe m the two oonditianB being the preeence in the former of apeoflo 
•ymptama, both local and genexaL 

The aame apphea to the /reetaaCTil of the ferer the general trretiDent 
being that ^ron above for the non-epeafle fereri, whfle the rpemfio 
treabnent coniista of appropriate aontm therapy ar>H meana to ooontei 
act the apedflo aymptoroa, auoh aa tho muaoidar qwama m t*^«Tp T« 

In ohronic apeoifio fnfectiona feven, enoh aa tnberculoda, freah air 
aa nw h i i K i, and good hygieme oondltioin are at least aa important aa 
Bpeallo treatment, and are neoenary whether Tacamo treatment a 
naed or not 

3. Fewer awaoolated with brain and cord ledon*. 
—A riae of tern pet ature aomctfineB veTy marked, may be met rnth 
after Tadcma Icaion* of tie bum and eptnal conL Tho beat laiUnce 
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ol tlufl me ol temperatnre U met with after liajinarrt*go into the 
poiu Varoln when the temperat ur e may rue to 106M07 F., the 
condition h«ng nwuHy aaeoaated with pm-pomt pnpil*. After any 
cerebral injnry with hwinorrhiige end oompreenon tho tomperahirt 
may be rmeed, and a steady nee of temperat ur e fregnently pircedet 
death from acute cerebral compresnom 

The explanation given of thla nae of temperature U that it la due 
to interference with the thermogcnetio centrea, earning either increased 
metaboham which raises the temporaturo of the b^y generally or 
d im i ni s h ed loss of beat by irradiation aa a rreolt of lesKned rapidity 
of orcolation. 

Riae of temperature may also be found dunng mental exatement 
and m hystencal atatea, probably doe to functional disturbance of the 
heat centre*. 

Treatment — The treatment of this nao d tempcratuio is the 
tr ea t ment of the underlying condibon, and ai a mle, bttle can be done. 
In cases of cerebral compreasum tho compteaaion may be tdieved by 
trephining, and the tomperaturo falls but a n*o m teroperabiro after 
brain injury is a grave prognoitio ogn. 
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TOX/EMIA. SEPnC/EMU, PY/EMIA 
E K MARTIN, MS, F R,C S 
TOXSinA 

DeJlnUum — Tb« emrun t ooaocptJon oC tlia tom toi»ini* unplie* tJ>e 
prwitoe In the blood ol pcdeone wbloh citber from distoibuKes 

of mttiboluin or from mkrobw ectiThy For the piirpoee of tha 
Mtide the former vmmty win b« eidoded and the Utter limited to 
the miero-oiguuBrae cooeemed m euppnntaon. When pathogcnetio 
bectena are growmg in any of the theoe* of the body the prodocta of 
then metabobo aetlnty are abeotbed into the eumUtaoii and prodnce 
oertun morbwi chaogea m the eelU of the orpjxe and tuanee. Theso 
ohange* hare their ehiucal expronon Id a rtUtrvHy oonrtant aenM 
of eooBtrtotiotial lymptoma, wlikh abov bvt bttle apecaile reUtion to 
the Tanety of micro-orgamRn eanoemed. 

Horbld anatomy — The blood fa watery and pieaenta the 
ebatuetenitlfi appearanoe of a aeooodaiy arwmia. Owing to deetno* 
tkm of the red oelli, hwmu^obcQ la aet free and beooms dieaolTed m 
the {daima. It atamj the bmaff eodotheGom of the heart and great 
Tcaa^ and. after cbenuoel altcnbon, prodm^ an Ictene tmge in the 
akin and mneone membranea (haanolytio ^aondioe) The white calli 
are Inereaaed m nnmber ehiefiy by addhiOD to the polTmoipbomioIear 
dement. 

The heart ia often moderatdy dQated. with doiidy awellmg or 
fatty change m Ha waHe. Tbe great Tcaaeli ihow no qieeial alteration, 
but damage to the walle of the oapQlanea may be indicated by petechial 
bcmorrhagea m the ekin, in the mocoos and aeroos mcmbraiMa 
beneath the endothelial linlttg of the heart and. oooeaianally in the 
nhatance of ao£d organa. 

The long! are oongeeted, may be cedemetoae, and often contain 
irregoUr patohea of ooneolidatum (bronebo-pnearrmnia). Tbe apleen 
n moderately enlarged, aoft, and congeatad to a deep plum odonr 
Tbe liret and kidneya are c o agea t ed, and ahow fatty degcneraticm. 
Miaroacopically the ^omemb of the kidney often appe ar damaged 
by exudation and hemorrhage. If diairhcBa hai beu a of 

the oaae the mteatmea are congested and may pr ca e n t inperficia 
nleeration of the mneooa mernbiane. 

^ J60 
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OUnioal plotxu^ — The oluef fahjectaro ff^ptom* of tnTwtmi* 
are a feeUng of illDeaB, loss of decro or aotnal dataite for food, head 
ache, and a reatlcadew which betiaji itaelf u inabaitj to find a com 
fortaWe postoou dnnng the day or to sleep for any length of tune at 
Thirrt is the mle, bnt, at times, tefnaal to take mflioient 
flnidj may accompany anorexia. 

Among the more constant of the objectivo a 1 gT^M of toxnnia reanlt- 
mg from focal aoppnration u pyrema. The rise of temperature may 
be gradual or abrupt. In the latter case there la often an nubal ngor 
The normal dhtmal Tanation is cmggerated, with an erenmg me to 
103 or 101 Fahr and a morning fall to between 99 and 100* Pahr 
{* heoHo fever *) Occasionally th© vanatioQ m itiU greater and ranges 
from 7 or 8 degrsea above the Dormal bnc to 2 or 3 degrees below 
pulse-rate rues to a ootresponding degree, and m the case of looahxed 
mfectiona usually rcmams at or above 100 The pulse at first is 
regular full and bounding, but with oontinuanoe of the tarrmia it 
becomes emaller more rapid and less regular 

The akm at first is hot and dry later sweating may be profuse, 
independently of ngort, aud a sweat rash is often eeen. At the onset 
the face la fioshed, but with the progress of hjemolysis pallor sacceeds 
the flush and a yellow tinge appears. The tongue » dry and coated 
with a white fur Utcr it becomes brown and cuaclced, or red and 
thmy and sotdes appear on the Qpa. 

Tmnitin g U frequent at the begbmDg, bnt does not usually pemst, 
though It may appear « g»rn as an accompaniment of the ofl'emire 
dlarrhcca whkh is so often present m long-continned sepsis. 

The unno u scan^ and higb^wloured, and the damage to the 
kidney is gettersOy indicated by the presence of albumin. A lew 
byalme casts may be found. Blood, with albumin end casts m con 
ridcmblo quantity is only present if an acute nephnta haa developed. 

With increase hi the duration or intensity of toi»mia there u 
progiTWjTe weakness and Jo* of flesh. The pahent loses interest in 
his surroundings, tends to slip down in the bed, and may have diffi 
culty in fwaDowing. The hands and tonguo become tremulous. 
Bleep rosy be acoompanied by wfld and terrifying dreams, and a 
nocturnal delirium appears, 

Awreorn rmiTXinov (Imfotrota or rajy Jitmtf ) — In patienls 
who have suffered from a loog-contmued toxemia due to absorption 
from a suppurating focus, there may bo found at autopsy dcpositji of 
a firm translucent substsnee m the vjscera, particulariy in the fiver 
spleen and Iddneys. This amyloid substance (lardiedo) Is deposited 
around the walls of the capfflaries and fifls the spaces between tbeir 
endothelial finin g and the speafie celU of the organ and it is also 
found tn the walli of artenolcs and reini. It stains dark brown with 
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•ohttioM o( iodise, and giTe« a metaohromatio roaotwn to Tailoiu 
■nillnn djei, L«. it ■taloB a di&rent cotoar from tliat of the remainder 
of tlie mfiltrated organ (tbna, vHh metbTl-green it ahon red against 
the general green of the ttmea) 

Boring Hie, amyloid infiltrabon prodnoei a firm enlargement of 
the Bvei and apleen, and, omng to ita depoaition ux the glomeroE of 
the Iddnaj lea^ to the appcaraaoe of amjiotd cuts in the tmne. 

Cheml^j amyloid toh^Doe ta a jirotein, hot Ha exaet compoat- 
tkiQ la neither kncnm nor certainly oonatant. 

Treatment. — & dc« touemia n a general maoifeetabon of 
abtorpbcm from a local infeotioQ aorgioal ranoral ol the mfloenoe 
of the pnmary focoa by drainage, ahlaboo, or fteiilmtion oonatHutea 
the fondamental bana of ita treatment. Methodi of oombating the 
oonatitotional lymptoms of the condftion an dacnmed m connexion 
with aep tl eg pi ia {tee p 373) 

SBPnO.£m (BAOTBRBEMU) 

DefonItOH . — The term aepdesmia deiuHai the pieaenee ol living, 
pathogenetic mtcro-OTgajiIama b th» cceolati&g blood. The ezut- 
eooe of the eondltlca can only be eatahhahed by tbe colbTaboii of 
■aeh an oigaaiim from blood withdrawn dramg life. Its aympioma are 
dne to the eomddeni toxcrma. 6mee many diaeaaea, e.g geomnied 
tobereolocra, mfeobve endocaidrtia, aoote apetaile fereoi u 
pneomonia typhoid ferer etc.i fall withm tbe definibon cd Mpthaemia, 
thu term will here be reatrlcted to eues m whieh pyogenerho orgamimi 
hare mraded the hlood'etream. 

The oondttioni ondec wtooh pathogenetie oTgamum gam aeo em 
to tbe orenlabon are not foSlokittly olear to aSov of preou state- 
ment. In genoal terma, the two laotore mvolved are the attaolong 
power of the orgamsm and tbe resistance of the patient, the focmei 
ioclnding the vnolence of tbe partumlar stimln prcaeot and ita Immunol 
ooDoentration at the pnmary foooa of mfeotios. 

Varletlaa. — Owing to the Tanabon in type of septiiaBmia aa 
met with in snr^oal praebce, no single bans of elaanhoation u adequate 
to include all hurt of approach to a elinlna] cocapTehensraa of the 
condition. Logical dasaifloatiou is baaed upon the vatiety of organism 
isolated from the blood — streptoooocua, itaphyloocooua, etc. but 
associsted with tida, and in no way oonflioting with it, la the 
grouping into aeptKwmia appeanng aj a tearmiial aooompammont 
of orerwheilming and fatal sep^ septuimua appearing aa a tem- 
porary meadent oonaequent upon the presenoo of an imperfeetly 
drained focoa of infeotion, and aeptieciiiua which haa become ao estab- 
bihed aa to constitute the main aapeot of the ilirain 



572 TOX.EMIA, SEPTIGiEMIA PYiEMIA 

Etiology —The orgamems moii oommonly fomid In ieptKMraiie 
are the ftreptoooccnB (abont 60 per oent, of aD casei) ■taphyiococwa, 
pneumoootwtti, B ooG and B pyooyanmif. Lea* common are tk« 
aaaociated with apetaal typee of infection, gonooooom, B anthracU, 
and B aerogcnea capeulatua. The lart-named orgamim liko other 
anaerobe*, le rawJj met with aa a oaoae of aeptK®mia In aril pracboe, 
birt during the war was not unoommonly found aasoaated with a 
hannolytio rtreptocoooua m the terminal blood mfeoboni preoeding 
death from mfeoted wonndi. 

The portal of entry of orgamama Into the blood slxeem ii usually 
a focus of tuppurabon, the drainage of which, from anatomical or 
other reasons, u inadequate, OooomonaDy aD evidence of the pdnt 
of ongiu 18 wanting and in such oases an abeenoe of rcsistanoe on 
the pert of the patent to the organism InvuJved must be assumed, 
finch Bpefflahred lowering of rceistanoe appears to be compatible with 
otherwise foil phystosl vigour 

Pcithology —The post-mortem appearanoee of a case m wluch 
death has been preceded by sepbesemm are m no way indreatlTo of 
the presenoe of organisms m the blood, because the ohanges in the 
tiasoea aro dae to toxins prodoeed by the bacteos, and it u immatena] 
to the final picture whether these are mulbplying without or within 
the orcolatory system. The bssne ehanges are therefore thoae of 
severe torsi mi* (see p 369) 

Gllnioal ploture^l Terminal septicaemia.— Towsrdi the 
end of a fstal lUnees of pyogenetie origin the onset of septinemia 
IS usually indicated by a rapidly progreanvu increase m the pre- 
t^T^ittang toiamiift, oocasionslly by a deflmte ngor The charaotenstio 
appearance of the temperature chart is a parallel rise of both morning 
end evening records, thoagh in some case* the terrmnsl me Is 
contmuoTis and thow* no remisDon, A height of IW or 100 F u 
common, but in the most aevere cases the temperature reacbon is oa 
a lower scale. 

The pulse increases to 1S0-140 l and eau usually be coouted at the 
wnst almoet unbi the last. The beait becomes dilated- The face 
Is st first flushed the eyea are bright the tongue u dry or glared, and 
torde* appear on the lip*. Later hiemolyiu is indicated by progres- 
sive pallor and the appearance of a yellow tinge in the tlon and con- 
junctiva. Peteohul bsrmorrhsges may occur 

Usually but not necesBarily the pabent feels ID and loses appetite. 
Often ho suffers severely from headache and, at an early stage becomes 
delinous and noisy st night, Wth the increase of tomma the 
period of delirium gradnallT encroaches on that of consciouiness, the 
^tient becomes more and more quiet and frequently dies m coma 
The fingers and tongue are ufually tremulous. The degree of thual 
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ii depeadent on tbe amonzit o! cwcAting, wludi mnj 1 m prohuo. The 
mine U ecent^ »nd contems elbomin. DUnbcee, with lU accont- 
panimmt of abdominal dutenfion* and hlcoop an often both in' 
traotable and distniaing. 

2, Temporary aepticsemla.— Whenever on aceoant of delay or 
inadeqoaey in operatiro mterrcntion or of difEeoity of anatonue 
aeoen, drainage of a aappniating focos U or becomea insnfEaent to 
allow bactexia to eacape as fast as they moltiplr a “ head " of organkma 
may bo eaUblished anfSoent to determine them cocape into the blood 
stream. If now in the preaenoe of a poartive blood-ooltare, the tocos 
of infection be freely opened by incdfion or removed by ampatatkm, 
the blood often beo^es cteiile in a few dayi. It Is then elear that 
the reautanoe of the patient ia adequate to deal with the organism 
wineh has gained aooeaa to the oioalabon, provided that the “ feed '* 
from the primary foeos of infection doca not txansgrea definite hmits 
of mtenstty and rate. 

The onset of a temporaiy aepBcsemia and ita i^ef by drainage 
an re fl ected on the tem per a tun chart and m the symptoms m logical 
corrclatioiL with the resnha a( bactendogleel exammatum of the 
blood. 

S. Established septloemla.-'-When a state of septusBuiia per 
sista sHss drainage or removal of the pnmaiy focus of infection, or 
aiisea from a tnv^ or nmdentified psixoaiy focna, H may be asenmtd 
that the pabent la deSeieiit in rwistanoe to the ocgankm which is 
foimd In the blood. The aeptmemia may then be termed cetabhshed. 
In contradistiDction to the tcrmuMl and temporary varieties of septi- 
cemia where the symptoms o( the blood infsotioii form madental 
addhums to the ayiDptacns of the onginal disease, an eatahlished 
aepbcnma provides the sole or dormnating element in the rfintral 
pktnre. 

The patiott in whom aeptreamna dertlopa m eonseqoenoe of an 
ordinatily ne^igihle injury u often vigorous and m apparently full 
physiological health. The term health is here used in its conven* 
tional aenae of phjawal fitoes, whieh doea not mdnde the coneeptam 
of immunity fr^ vavaKon by pathogcnetio orjamsmB. Bach 
Immonrty u ooDfcned mamly by that speeifio inoculation with rmnim*] 
doaea whieh is a normal inodont of deify file and withcnt which health, 
though rude, is rcUtrre. In a person who has been for aome time oat 
of ecntaet with pyogenetw organlnns, e.g. on a hoGday the most 
Tobnst health u onsisistent with Inadequate reKstanoe to tha atrepto- 
eococB. 

When aepbovmia arms from an apparently trivial wound the 
organism found in the blood la usually the streptocooeus, introdoecd 
from without by the agent whidi oanaes the breach m the The 
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mode of ongin of lUpliyloooccal •epboomim k, m genend. Ins demc®- 
*tr*bly direct. The pmnaiy focna u urudly •omc ndnor letion of 
the ikm, ench aj a boil, ecratoh or patch of impehgo from -which a 
potential escape into the blood-atream may bo pr ^t m i n iiid Owing 
to the freedom of drainage of cotaneona leaioni a condition of septi 
IS iK)t Khely to become estabHihed except throogh the forma 
tjon of a aeconda^ focua of infection in eame part which, by reason 
of ita depth from the antfaoo and of the ttmotoial conformation of 
its conatituent tiatae, aSorda the oonditiona neceaEuy to doreJop* 
ment of the rojmtite head ” of organuma. The tiaane which bnt 
fnlfila these oonditiona ii bone, the preoae pomt at which the Kcondary 
focna of mfeotion arises being often detexmmed by mechanical violenoe 
of othermae minor importanoe. Once luch a foona ia extabCahed 
the local mnltiphoation of baotena {a so rapid, and theiT escape from 
the rigid oonhnes of an imdrained bone so Hiffl enlt, that determinahon 
of whether the septioeomia la ooinadent with or conaccntire to the 
clinical appearamoe of osteo-myeEtia may be unpoanble. That the 
septicemia la froqnently secondary to the derelopment of anppara 
tion within the bone la, bowerer acggeated by tboae fatal cues of 
oateo-myelhia in which a tccminal aeptienmia precedes deotlL 

In the acute form of the dtseaas the symptoms do not dider from 
those described above ta eharaotensbo of terminal teptioeiDla. Is 
the more chiooic forma the symptoma difier only m degree. 

Pfffgviftals. — Examination of the blood in leptiCMoua should 
bo planned on an adeqaate scale, not lesi than 10 o.a being with 
drawn and dilated with enough (100 aa) of the medium employed to 
obviate bactericidal action of the aerum. The organism is not neoet- 
aarily present in every sample and, in the event of a negative finding, 
tho examination should be repeated if there ia strong clinloal presump- 
tion of the existence of the condition. In new of the technical di^ 
cnlty of avoiding skin contamination, a higher degree of scepticism 
IS advimhle m accepting the presence of the ataphyloooccus in the 
blood, paxticolariy if the organism is Staphylococcus albas, than Is 
necessary m the case of the streptococoua. The red-cell count 
is mdicativo of the grade of haeroolysia, but the leucocyte count is 
usoiUy of little valua owing to the variable factor introdaced by tho 
inflnence of the primary focus of infection. 

Although a dlagnoiii of aepbewmia is only fnstified by cnltivabon 
of mlcro-OTganisma from blood withdrawn during Efe a strong pre- 
sumption of ita existence may often be afforded by th# clinical rndence. 
Indicabona for bactenological examinabon of the blood are the undue 
pemstenco or intensity of the tojwtma annng from a pnmaiy focua 
of disproportionate sue or of a type notorious for its asaooatlon with 
sepbewnoh e g Infecbon of intact or damaged bone. 
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Fro^Oftl*. — Tbo ootlcnk is Blwt3n grsva, Irat not neccsssrilT 
hopeless, li s dlTuioiL be msde between cues with tn obnoos, 
pruusij focQS Sad ooses in which the pmnsr^ (ocas is 
negC|;{ble spsrt from its importance In aHowin^ s oo esa of bactena 
to the cmnlatioii, prognosts In tbe first gronp depends on the possi 
biUt^ of HtAbUshing adequate drainage of the prunarj focos. In 
the second groap, the metn {actors inflaendng prognosb are the tjpe 
and Tiraleiiee of the infeotioQ and the abifitj of the patient to derdop 
UDionnitj to the porticalar organism present. 

Treatment. Operative — ^Drainage or removal bj ampa 
tabon of the pnmaiy focos of tnfeotion U the most important nnf^e 
factor in treatment, bat ean, of oomse onl^ be appEed to cases in 
wbleh an ondrained focos of socne magnitode exists. In infection of 
a limb-bone or joint, If nucnHirgaiusins are foond m the blood in 
spite of local drainage amputation is indicated. 

BacteriddaL — The ln}ectioQ of antibactaial sennna has so far 
proved of httle vahie, and in no ease can benefit b« expected from 
the emplojment of small doses. If used, CO to 100 oux of the appro- 
priate sernm should be given daDy into a Ten. 

Stedfisabon of the blood (7 intxavccKna injeobon of vanons 
antiieptks has natnnllj been atteo^ted, tnt hia met with Ettle 
foooeea. Damig the war ensol was oaed extensmly in the trestmest 
of streptoeoceal septiaeniia, but aoT- unjanracnent obtamed was 
temporary and ecold reaeonablj be atbabut^ to tbe qoantrty 0 ! fimd 
paijg throo^ the oroalabott and a tempoiaiy monaeo m 

the rate of elimination of toxina. 

Passive immunization — In streptococcal septicvmia trane- 
fasion with whde blood prodooea a temporaiT' imprcrement for 24-48 
boors, bat does not ooofer lasting i mmuiu ty Prdimiiiaij immimlra 
bon of the donor with s rsodne prepared from the redpi^ has been 
suggested. The method Is srill on trtaL 

Active immunization — Injeebon of a Tseone made from the 
organism found in the pabent s blood maj be of ralae in chromo 
sepbomnua, and merits tnal in all oases, both acute and ehronio, m 
which septiecmia beeamee estabhihed m spite of adequate lurgLeal 
treatment of the primary foeos. 

General — If ooti£bons are (arourahle, the pabent u best m 
the open air If tha is not feasible^ the room ihould be fraelj Tenti- 
lated. The £st may be as nounahing as the degree of anorezis 
sHows, and the tshmg of finids should, be onccuraged. Alcohol 
has no specifle vilue, and its use win depend on the haUts of 
the pabent and tbe prefeienoe of the surgeon. Symptomabo treat 
ment wQl be reqoi^ for headache, sleeplemoM, delmum, eTid 
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Pj*mi* differs from eeptioeeama m ttst secondly ftxa of lop- 
pmution appear apontaneously m partj distant from the primary 
focui, notably in the jointa m the aeroui cavihea of the eheat, and in 
the kidneys. In other reapeota the two oondibonj are idenboal, 
and they aro here oonudered separately solely for conTenience of 
olasnfioatioD the distinotion between them bong purely ^Tintnal 

Origin of Moondary ab*ce»»ea^The mode of cmgin 
of the secondary foci of eoppnratjon can often be determined with 
precision, parbcolarly when the pleura u their site. Organumi first 
obtain an entry to cmmlataon by direct spread throngh the wall 
of a vcm in the neighboorbood of the pninaiy focoi of infection. An 
infected thrombus is formed in the inflamed Tern and sprenda to the 
mam Tem of the legum, where it may often be seen projecting into the 
lu m e n , looeely attached to the wmlL Portions of this mfeoted clot 
Eiecome detached from tha mam iw and form septio emboli which 
are earned by the blood-stream to the hings, where they become 
arrested in the capiEanes and fonn septic infarcts or secondary 
abeccasee, from which in tum the pleura u infected. Detachment of 
an embolus is often ngualled by sudden local pain at the site of arrest. 

Ihe mechanism of production of the secondary sbseeases in 
pyiemia is not always capable of such accorate definition. Suppoia 
tire arthnfaa, a common pysmuo manifcstatiotL. is not demonstrably 
of embobo origin, and alt^ugb it is poatible to assume a small local 
injury wldoh provides a mdus for the growth of orga nisms from 
the blood, such an explanation remains bypotbcbcah The nptd 
power of recovery shown by an infected joint after a single operatiTe 
eraonation ■t'H olosure doea, however suggest that the infection 
belongs to tbo category of a aiogle implantation rather than to that 
of a constant feed of crgamsmi from the circulation. 

Etiology.— In most cases of pywmia the primary focus is an 
infected bone the drainage of which is not adequate to allow free 
ucape of organisms to the surface. Thus it Is seen particularly in 
acute mpimrative cst o-myeDtit and In suius thrombosis foUowing 
infection of the mastoid SBtmiD or ethmoidal cells. In conlonnity 
with its usual origin In bone, the bacteria commonly lound arc the 
Streptococcus pyogenes and tbe Staphyiocoecus pyogenes surrus 
The causativo organism can usually bo eultivated Irom the pui of 
the secondary foes. The ease with which it can be recovered Irom 
the blood depends on the intensity of the aepticaetDic element, and in 
the more chronic typea of pywmia, eharactenxed chiefly by recairent 
embobnn, a state of aepticwma may never become sullkiently eetab- 
Bshed to give a pootite Wood-culture. 
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OtlKir mtcro-organlnoB whlob 1 m Moouted irith tecondtr^ 
foa of Kippimtion »rc tho pnwunoooocw, gonoooooiM, B typluwa, 
B ooG, B pjoeyuieai, oto. 

Pathology — Hie dutinotive patbologf of p 7 «mla, epart from 
Uiot of the eomadeot toxmnU, U conoomed with the formation of 
the McondAiy fod of enppuzatiott Thete are naoallj multiple. The 
mode of aoocea of orgamanu from pnmary foena to blood-ctzeam, Tia 
local phlehitu and mfeohon of the resnlUnt thrombua, haa already 
bees, deamibed. In. pyvmie arthritia the {olnt oarity u distended 
with pna from which the eauaatire organism can be onhiTated. 
DestniotioD of the arttoolar aarfaom U nlatarely ahght in eomparuon 
with inleotioQ of the same doiatkn foBowmg a pecetiatisg woniuL 
In inleotknx of tho aeroaa oaTitfea thece u Ettle tendeiioy to the 
formation of limltang adhtemna. 

OllnloaJ ptotara.^ — The sobject of acute pyemia ia tufer 
lug from looal retentlan of the prodnots of mfeotioD and therefore 
prceenU aymptoma of toxasmia or aeptuvmia. The first aign which 
ffoggesta the appearanoe of pyaemia U nsoaDy a eeiiea of ngois, fol 
lowed at an mt^zval of a few days by derelopment of the eharaciedatio 
aeeondary foa of infectioa. The ooaet of these may be heralded by 
local pain, but la not infreqaerrtly iniidioTia and hence may give dm 
to the apparenUy rapid appearance of pna m large qnanbty Bmee 
definite ngnre may be abee^ thitat^ont, the impoitnnee of lyitematu 
daily aeareh for secondary fod of SQppnnticm in p^enta with lymptoma 
soggestiTB of aepticemU can aoaroely be orezstated. The po^bal 
derelopmetit of pyvmia U often snggested by aigna of thxombosia in 
the regional von oorreapondmg to the site of pnmaiy infection. 

The recognition of eeoondazy aoppuzation in the joints, subcn 
taneooa tiasae, end hmgi naaaHy preaeaita no difficulty SmboUam 
of the ipleen ta indicated by a anddeo loeal pain follow^ by tender 
neaa and moderate enlargemsDi. Absoeaaea in the kidney aometunea 
produce local tendeinem, with blood and pna in the mine, but aa they 
are 'osoally cnall, looahxed, and auzronnded by kidney aubctanoe 
ahowing only the changes prodooed by toxnma, they may not be 
reoogtuiable with c e r ta inty before anlopey BuppuratiTe pleoiuy 
may develop without reoognixabU pohnonaiy emboExm, and u ofteui 
aooompanied by perhardrtia and peotonitia. Enlaigement of the 
heart and cardiao muemura are naoally present, and do not neeea- 
B&nly indkate infeettre endoaardith, though the development of thia 
eandition ahould ahrayi be anapeeted. Emboham of the central 
artery of the retina prodnoea andden bllndnesa, and may be foUowed 
by BQppuration in the globe. Cutaneoni aymptoma aa jaundke, 
aeadatmifoim cuh, and peteohie are amooUted with the econadent 
aeptieEnua. 
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Treatment^Tlic trettmcnt of pycrma, apart from that of 
the acoompanymg septiCBamia ia concerned with drainage of the 
•econdary foci of mppnrataon, wherever theee are amenahle to anrgical 
Subootancona abeoenea are maaed, ffnppnratug 
joint* opened aa eoon aa dugnoaod, inwhed ont with ailine or irith 
an mumtatoig antiMpbo, anoh aa flavine (1 1 000 nonnal aaEne) 

or enaol^ and doted. They ihonld be umnoholized while painfnl, 
bat active movement aboold be enooorsged at the eai]]«t pomibie 
moment. Drainage ahonld bo avoided on acco nn t of the aecondary 
infection along the traoh which neceoeaniy foUowa thia mode erf 
tratment. 

Sopparation in the aemoa oanbe* ahoold be treated on the general 
lines applicable to the same ooiufatian when aruutg aa a pnmtiy 
infection. 

CnRoino Pr^uia. — When chionlo, pyremia ia ohartcteiued by 
the development o£ abeocesoa m the aobcntaneoiu tinne and inter 
muacolar planea. The oooncrenoe of an abeoeea ia nmally preceded 
by a ngOT In the intervaJa between the development of ascceasive 
•eoondc^ foci the patient uasaQy feels well, bat locks pale and ahenra 
a alight degree of pyrexia. The Mood pasture if that of aecoDdaiy 
ataamui hliQnxrgajiiami are rarely present in the blood in aniB 
cient member to give poobve results from oolture. The beat oppor 
tanity of fint^lng them in the blood la drmng a tigor A prfeiary 
foeoa of mfeotion la most often found m the teeth, tonaila, nasal 
middle ear or canah In the treatment of chromo pjieuiia, 
apart from remoraJ of the primary eouroe of mfecticm when found 
the general hygiene of the patient la of the utmoat importance. The 
uae of a vaccine pr e pa red from the organism found in a accondaiy 
abeceaa may give good reaulta. 

VnwrAT. Pr^mUL — The primary focna of infection may be aituated 
in any part of the temtorv dramed by the portal vein, but In the 
majo rity of easot la in the vcrmifono appendix. From en infected 
thrombua m the appendicular vema emboii are earned to the Erer 
where they initiate multiple secondary abeoeaea. SuppuiatiTe 
thrombosia of the aopenor tneteateno or portal rem may occur 
The onaet of pmtal pywmia during an attach of appendidtia b uwE 
cated by rigors, progreanve aiwcua, an ioterio tinge and lendenwas 
and enlargement of the hver The condition ia commonly fatal 
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A Tcrvonm b«Iongi to the groop o( pethologkal ledou which are 
oharectcEued by the local iiew farmatioD of tiaoe. This group alao 
Inclodea inEan^tory depoaha, locallied hypertrtFphiea, and nper 
nmneruy ttrootnrea, frtrm whloh tmnoma hare to be distingniahed 
The flUgnfuiH of a, tmncrac. whether oonaideied {lom the clndml tide 
by the enrgeon. or the morpholo^oal tide by the morbid aaatomkt 
U eoci,ix[med with the dltedmioatian betw^ tbeae vanemf foxmt 
of new time formation. 

CoDfimao often anees from the onfortunate rue of the term 
tunont for any oondition chaiaotemed by a nrelling. bdepen 
dently of its natare. 

It is at once clear that eve r y ■weflmg u not a “ tnxaoTtr and 
further ft may be remarked that a bamouT does not neeeaazily 
oauae a vwelling. The destTootion of time oocatutned by the growth 
of a tumour together with ehangea in the tumour aubetajoee itealf, 
may actually reaolt m a duninution m the lue of the aSeoted part. 
For mrtanee, a breaat the aeat of a eanoeroua growth is often cutiler 
than the oppoette healthy 

01 the different forma of new tiMoe deposit above mentioned 
there ia no doubt that oertam Tarietiea of ohronlo inflammation pronni 
the moat itriking reaembUneea to true tnmoore. For matanoe, in 
the group of diaeiMS known aa the inlectiTe granulomaa, >tw^ hiclud 
ing, amongit otheci, tubexeulocu, ayphOla, leprocy and aetinomyooaia. 
the local majfliectatioa of the diaeoae often the form of oon 

uderahle tumoat-like toaMce ol granulation time resulting from the 
effect upon the tusum of a apemflo microbio agent. Booh a granuloma 
may preaent features doaely allied to thoee of a true tumour and 
from the climcal point of view it may be atated that thia reaamhlauce 
ia more often seen in a ayphihtio gumma thtn m any other form of 
ehronk) mfliunmatoiy now growth. A most atrikmg initanoe of the 
dose relationtiup which may eziai between a aimple hyperplasia and 
379 
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ft true tumour fonofttian b afforded bj tie papiDomatouj outgroirtlii 
(venereftl warU) wlucli are not uncommon on the extemil gomtalia. 
These growths dearly result from the imtfttion of diMharges and 
in their earlier stages they may completely disappear with the cessa 
faon of the irritation which causes them. liitep howe ver they may 
behave more lito aotual tumours, and present a progreiaiTe growth 
which is independent of the cantioaed action of the imtant. 

Further endence of the diffioolty of dearly differenttatnig between 
the t iiiuanT*f onnationa and the bypertrophies wnH mflamniatory hyper 
pla®aa la afforded by the fact that certain tumours, especially of the 
malignant type, frequently take thar origin m tiaaues al^dy damaged 
by chrome inflammatiOD Thu subject wiD recave further notice 
subsequently and it will be seen that in the p resen t state of our know 
ledge it u often impossible to decide exactly when the cell proliferation 
piM i?s the limit which separates the chionio inffammatian from the 
actual tumour 

Orfgliir~-The origin and cauantion of tumoun are matten 
of extreme interest but uniortunstejy vnry littlo u deSmteJy known 
CQZkMmiiig them. Refenmce wiD be made m the course of this articlf 
to some of the most Important work which has been earned out in the 
attempt to sdre these problems, portiCDlarly is connexiem with 
mabgnant growths. For the present, it must suffice very briefly 
to indicate certain considerations baring a beanng upon the general 
subject. 

In some instances there u reason for supposing that the cells in 
whkh the tumour arises hsve come to occupy their sbnonnal position 
by s Simple proc e ss of difplacement jo the course of wab/yonlo 
development, or as a result of trauma. For Instance, in new of the 
dose relstionship of the skeletsl musdes with the skdeton itself, it 
ts not difficult to conceive of tho displacement at an early period 
of certain cdli destbed to become cartilage and their indunon among 
the ceDs which become rausde-fibres. A further most striking in- 
stance of apparent displacement is met with in the ongm of cartilagiD- 
ous tumours of tho bones in the immediate nonity of the eppbjwfaJ 
cartHsge, for it is easy to suppose that such a tumour develops from 
cartilage cells which have become detached from their nonnal pod 
tion and. Instead of taking their share in the normal growth of the 
bon^ grow independently into a tumour Again the development 
of the kidney occurs in tissue which ia closely connected with th# 
mnsde plates on other side of the vertebral column, and the indnsion 
of musde-fonnlng celli in tho priinftivo kidney may explain the pre- 
sence of stnped mnsde-fibres In a renal tnmour In the kidney also tho 
derelonment of a tamoor banag the structore of the cortex of tbs 
adrenal body has been explained by the dlscorery of GrawlU that 
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tmaU Ulandj ol adnmal tiuft can oootsioDKlIy bo demonitnitod witlun 
tho Iddncsy capeulo. Another itTflang initanco of a limllar nataro 
li afforded by the amall aldn-Uned eysta or dermedda, whkih are moat 
eommoti m ^om aitoationa in wbloh the vanooa parti that tuute to 
lom the tooe oome into contact. In noh ntnabou it u mppoaed 
that a dtsplaoement of epiblaitlo oeDa Into the aobjacent meeoblait 
takea pUo*, and that from tbeae dtipUcod ceUa the dermoid tomonr 
talcea its ongin. According to this new the odgin of eertahi tcmonia 
la knppoeed to bo the result of the oantinoed development of oeUi 
which have come to Be in the wrong place and are apoken of as ** t««w of 
the tomoQt u, indeed, the retolt of a melfonnabom Thu nets ] 
the ori gin of tomonn in oella retauung theti embryomo type, and 
petsuting at “ rata ” among the folly developed tisanes, was ennnoi 
ated and folly discosaed by Cohnheun, but the aetnil demonstrable 
facta opon whkh the theory u based are few It, howeret falla 
to acooont for the ffrovdi of the tnmonr especially when, as may 
be the oese, the growth ocoora oomparatfrely Late m Ue. 

Whether or each a view of the origm of tnmonca has a general 
application, it may be accepted as more than probable that a eon 
genital Uarae abnofmalhy ta e moat nnpoTtast danent. Some ttunoon, 
as, for in*tAny»»L, many angiomas, are themaelres prrtfiBt at birth 
others ondoobtadly onginate from cella which are oonganitaBj abnor 
mal, at least in ctusticiQ whikt a eongeniUl defect, anoh as a pig 
mented mole, may later in hie be the atartuig poonl of a nahgnant 
growth. The development of a malignant tommer in a eongenitaDy 
malformed or nuspla^ pert, each as a retained teatinle, u another 
instance of interest in the wune eonnexion. Onr conoeptiOD of the 
importance of the part played by mjory and other ujoidental agents m 
the eaosatioa of tnmonES wiQ vary according os we accept or reject 
the embryomo theory In the one case an injury can be supposed 
only to act as the excitant which hnngi into aothdtj the latent 
embryomo germs ni the other ease we most rnppoee that ^amnabiin 
or some other fonn of ertomal mitant can so inffnence the nonnal tiasae 
cells as to modify their mode of growth and detenmne thaii develop* 
caent 'utr. % tomonr 'Whieheret -riaw be oomet, it U unpoanble to 
ignore the frequency with which a tomoor etpecieHy a maUgnant 
growth, snoh aa a tarooma of bone, foBcrwi an ^jtuy for aoch oases 
cannot sB be explabed by sappoamg that the injury has merely 
aerred to drew attention to, or meiease the growth of, a ttnnonr 
already m ezutence. 

KomeroTis examples eoold be qnoted to llliististe the oooasianal 
ongm of tomooiB m oonnexion with vestigial ■tmotnrea. For In 
atanee, oertem adenomatoos tumours of the ntarna can only be 
explained aatkfactorily by the view that they originate m vestiges 
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of Outlier’s dart. Agam, the portimal gat or neurenteric fiarnl ij 
generally believed to bo tho ongm of ttunoon, often of complex 
ctructore, oocamng m the region of the coccyx while the vrtcUme 
duct and a Tl a n t oi fl are the Booice of certain adcnomatoM tamoon 
of the mnWEcoi m the adult. 

Ocrtain tamoor* of complex rtruoturo (teratomaj) fflaetrate a 
■pecial mode of congenital ongm. There it etrong ovidence m trip- 
port of the new that they ore oloeely allied to doable monctoB, and 
remit from the ttrsgnlar dovolopmant of a feoaodated ovum mthm 
the body of the individual, or from fiaiion of the embryo 

Reference will be made mbaeqaently (p 493) to the Inrcetigahoas 
which have been earned oat with the object of elaadatmg the oauia 
tion of tumour* of a maHgnaot natnre. 

Olaasiflcatloii. — The only available groundi upon which a 
claanficaticm of tumour* can be founded are (1) them itrttrtvre, (S) 
their ortffui, and (3) their mode of pnnrtl, 

Rot practioal porpoeea It la oonvement to adopt the first of theae 
and to olaaafy tamout* according to their hiftologieal structure 
Thu ckasiflcation poeaesaea the advantage of being baaed upon actual 
demonatrable facte and not upon conaideratioiu which are mote 
or less theoretical A olaotficat/on dopeodent upon the origin of 
tumour* ii only poatTble to a Umited degree, and thua falb for practical 
purpose*. For mstance, oertam tumour* of the Jawa, although differing 
widely m structure, ore by aomo pathologist* grouped together under the 
name odontoma becaoae th^ occur aa the result of bregularitle* 
in the pro ce ea of tooth formabon. According, however to a lyatcm 
of nomendature based solely on atrocture, an odontoma i* a tumour 
composed of dental tutues, just a* an osteoma 1* a tumour composed 
of bone. The mcxf« of growth of tumour* only serve* as a basu 
of cUasificstion in so far as it is the most important feature upon 
which the diviaoo is mido Into the wtelt^mnl and the nothmaltgmnl 
or beniffn. 

A b«nlgn or simple tumour, although it may attain enormous 
p r o p ortfoia, does not, fn it* most typical form. Invade the ttrnrtnres 
which suTToimd it although in Its growth It may a* a result of com 
preadon, bring about absorption of the suTTonnding tissue*. JJotc- 
ovcT a common, but not constant feature of a simple tumour is the 
presence of a capsule, which suntnmdi the tumour and forms a clear 
Une of dcmarcatwn between It and the part* around A nrople tranour 
only endanger* life mechanicalfy as the result of its sire and pontlom 
Thos, a * ^1 *11 , perfectly simple tumour fa the Interior of the Uiynx 
may prove fstsl by causing ohrtrnctltm to respnatlon snd s earti- 
lagfaous tumour of the pdno bones ht* been known to cause death 
by interfering with the act of partunUon. 
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A rnallgnant tumour, 00 tbo other haiid progr««iTelj’ faiTtde* 
and deatroji tbo time* of the port m which it growi, end erentiullj' 
nnkM temoTed qwim the d«tth of the indindiuL Mahgnenoy n e^ 
denoed in two wayi looaUjf bj inBlttAtion end the icfoltiiig dectno' 
Ure efleot of the tomoar on the sntroandisg tiviiec aod genenUif hj 
the ooontrettce of Mooiidarj depoehe, or metutMoe, in other peite of 
the bod]r Thu matter will be moro fnDy disousod later and it is 
■afBeieot here to point oot that diflexent mahgnant growths oxhibit 
the local and general eridencea of maligna nnj in rtrj Tarjing degrees. 
Thai, the tnmoor of the akin commonljr knoi^ as rodent nicer exhlhiU 
Ita moUgoanej annplj hj a tlowly progtenve destrootion of the nr 
rounding tiaroei, wrthc^ eren In Its latest stages, ahowing any 
tendency to prodace metasUses. An example of the opposite extreme 
is often sfiorded hy certain ontaneons mdanotac growths, for whOe the 
primary growth remains as an ahogsther indgnificant pigmented spot, 
it may already hare giren nae to widely dutrihnted secondary de- 
posita in the tymphatw ^anda and deewheie, which rapidly prove fatal 
It a here neceaaary to point out that vntUtyUcxiy b m itaelf no 
endoDoe of mahgnaoey Fatty tamona of the moat perfectly benign 
character may be nnmbered by thonsnnda, but, although they may 
differ in age, each tumour is an indepeDdent grow t h, and one u as 
much pnmary u another In the oaae of mnlbpie malignant growths 
h can ufuaBj be eleaily proved that one only is pnmaxy a^ that 
the remainder are aecondary not merely in the date of them appear- 
anoe, hat in being sctoally dertred from the pnmary tumour 

It is thus aeen that the distuietion between a sunple and a mahg 
nant tumour depends chiefly upon its mode of growth and its behaviour 
m rdation to the aggotittdmg tiasaea. The queabcm naturally azues 
Can the dtstmctKm be made by a blstbiopeal cxumnatiDn of the 
tumour Haetf 1 The rtruoture of the simple tunumi u often daecnbed 
IS tfywal, by which ■ understood that ft imitates znoie or leea chuely 
a eertsjn normal type, such as fat, a blood Teasel, or a secreting gland 
A wrlignant tumour on the contrary is more or leas aU/ytooi in 
ha ftmoture, and oonssta of coniuiefiTa-tiaaue or epithehsl cells 
which take on an xrregulaz and unoootndled mode of growth, so that 
although they may retain, in the mam, the type of atr uo tur e from 
which they hare arisen, they show modifloatloiia, eometimes to a very 
TPsrked degree. For Instanoe. a siitiple glsndnlsr tumour of the breast 
mutates more or less ckwely the adiioua s tructur e of the mammary 
^and, whilst a malignant growth aiulng In the giandnlar epithohura 
may lose, mota or Itaa completely this feature, and the eprthehum may 
protifacata m a manner entirely unnatuzal to the gisTitl On the other 
hand, the glandular ■tructure may be well preserved, and h mar be 
difficult, in th« abaenoe of a elLmoal hfatory to difierentUte the tumour 
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from a ccnplo adenoma. In the histological examination of a tnmonr 
with n Ticw to deradmg upon its simple or malignant nature, the most 
Taloable information u obtained by obeemng the appearances pro- 
sentod by the spreading edge of the growth rather than by confining 
the attention to the details of struotme. The microscopio section 
should, if possible, moludo not only the tumour but the tasues 
surrounding it, and the pathologist should be Teiy cautious of express* 
mg a final opinion from the cxammatioo of s firagment removed from 
the centre of the growth. 

The terms typical ” and ** appeal, as applied to simple and 
malignant growths respectively must bo used Wb some reserve, for 
as we have said, the tendenoy of malignant growths to loee the norms] 
type of the part m which they originate vanes greatly For instance, 
oeirtam malignant tumours of the thyroid retam m a striking degree 
the typical structure of the normal gland, and thu may be obeeivrd 
not only in the primary tumour but also in the metastasea. 

In a dasnfieatioa baaed upon their structure the following are 
tie tumcmri which can be reocgnixad as distinct types — 


Ltpoiu 

A tumour composed of adipose tloua 

Ftaaoia 

„ fibrous tissue. 

Utzoiu 

moecus turue. 

Guoui 

„ Deurogba. 

OnovsaouA 

eartO^it^ 

OSTXOIU 

„ „ bone. 

Odontoma 

„ dental tune. 

Mtxloua 

„ red marrow 

Anoioua 

„ „ blood or lymph vessels. 

ElfIXJTItSlJOMA 

endothelinm. 

Mtoma 

muscular tusue. 

Niroaoiu 

„ nervous tisane. 

Adesoma 

« hacing the itrueturc of a secreting 
giasd. 

pAVnXOMA 

„ baving the struoture of a pspilit 

SonooxA 

A moligoant non-epitheliBl growth. 

Qabotnoxa 

„ epitbenal growth 

TCttATOMA 

A tumour which in its most typscal form con- 
tains tissue-elements from sU the three layers 
of the blasfoderm. 


Tumours of mixed structure are very common, and are distin 
lulshed by smUblo compound names, such as fibro-myoma, rayio- 
cboodrwna, osteo-tarcoma, etc. The fibrous tinoe, which in * vary 
inc amount is preaent as the stroma of nearly afl tomoors, does not 
indicate a mixed structure nnle* it Is present m such amount as to 



CLINICAL EXAMINATION 


3*5 


Import ■pecifll cliaractera to tho growth. A wtuplo fatty toraoni 
oontaiofl a connectivo-tiKua rtroma holdiog together the fat lobalea, 
but it iM only when this exiitt in oxceauve amoiint that the Uuiioar 
ia termed a fibro-lipomo. 

OLinloal oxamlnation of ft tumour.— Below proceeding to 
the oOBcderation of the different forma of new growth it may bo ueefol 
to indicate aomo of the moat important polnta roqmnng obaerration 
IQ the praetKsai amminatwn of a tounotn with a tiow to determining 
ita nature. The poaition of tho tumour u often of great diagnoatle 
Twlae and aa far aa pooibie ita rriahon to the ncighboanng anatomical 
■tructurca ahould be carefully obaerred. For example in the oaae of 
a tuinout in one of tho rt la neceaaery to dotcnnlne its relation 

to tho furroondnig mnecka, and whether or not it u connected with 
the bone. Again, in examining an abdominal tumour the oba er ver 
moat cndeaToot to deado whether it is conhDod to the abdominal wall, 
or whether it la octaally in the abdominal cavity and in the latter 
oaae to aoareh for any evidence of its connexion with one or anothei 
of the abdominal rtaoera. Yalnablo informaUcm am often be obtained 
by QoUng the effect on tho tumour of Toluntary oonlaroction of the 
lurrounding moaolm, whilct, on the other band, when the growth ia 
deeply Mated, the examioataon la greatly faahtated by eompleta 
muaoular relaxation, aUch aa oan aometimee only be obtained by the 
edminatratioQ of on anasthetio. 

The actual «ize of a tumour la not alwaya at ono« apparent, for 
eapemolly when deeply aeated, it u likely to be confuaed by a wont 
of dednition bom the oredytng tueaea. 

The shape most be seonrately noted and the pretenoe or abaenoe 
of lobolaUoD of the surface obserred 

The consistence la often a verv osoful indication in diegnoau, 
and may vary from a eoftneae soggeative of fluid to a hardnem equal 
to that of bone. 'When a tumour ta soft rt may bo difficult to demde 
whether it ia sefid or fluid, lor some soft aohd tumenm give to the 
flngea a aenoe of elasticity or even flnetnatioii, which may be very 
anggeaUve of fluid. When the ohsemr u in doubt on tbia point he 
ahould eorefuHy examine the edge of tbe swelhng, which m tbe oaae 
of a aoft Bolid tumour oan often be (eH ac a distinct, rounded border 
whilst if the tumour u fluid no aiwh border la palpable. It is still more 
important to remember that a bard tumour is not neoenaaly aohd. 
A tana* ejat may be ao hard aa to deockve the most earehil obaerrer 
Paget’s test ta useful m this oonnexKm A hard, eobd tumour ia 
hardeat at ha thickest part a hard fluid swelling n least hard at Ha 
oantiaJ thickest pert Gonfaaioii, indeed, aiiaes ao often between fluid 
and sobd twelHngt — oa, for instanee, be t we en a sarcoma and a chromo 
abaceae — that tho surgeon will bo wise to adopt evary method of 
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exntrurmtJOii for the prfueiice of fluid and the exammatron of iirdl 
irluoh may poioibly contain oIok flmd, for Irwithicmt a too 
often neglected. 

In oi Armn in g the conmstonce of a tumour jmUaiion u occaaon 
all/ obteired, and maj Bomotiinea be of mvafoable oaeisfanoo, aa, for 
matance, in dab ti gu ia h i ng a vaaoular tumour of a bone from a ehronki 
abaceaa. Often the pulsation u ao lUght that rt la onlj detected when 
the emmination u cfpecuOljr directed to jL It can aometimei be 
elicited, even when not palpable, hj holding the uuall end of a wooden 
ateihoeoope fteadfly and flnnlf on the surface of the tumour and 
noUcing the movements of the oppocte end of the instrumenL A 
brwit U occtaionally audible. The pulsation transmitted to a tumour 
which he* m the immediate neighbourhood of a large artorr must, of 
courie, be carefulJj distinguished from the true pulsaton of the 
tumoor itsell 

The relation of the tumour to the surrounding tissues 
must carefully be noted, eepeoaDy oa oonoema its ^dependent mdrililf 
The datermination of the fact t^t a tumour can be moved indepen 
dently of the tLssuee turroanding it u often of great unportanoe u 
s disgnosbo Bgu the reverse u eqoo/ly true, and endeoee that a 
growth bos become flxed to the surrounding parts may be s phyiiasl 
sign of great moment. MobiUty may bowover be nusleodiog. for It 
may oeeor witA and not tnJrpendendif of the unToondjag s tm ctx u e a . 
For Instance, a tumour of the necL whiob has already uvolved the 
stcmvoustoid and even the Luge Tteaeis may in certain peshion* 
of the bead, potsees a connderable degree of mobility It u often 
imj ortont to notice whether o movable tumour can bo moved equally 
freely in oil directions. 

In the case of a ■upcrficUlly situated tumour it is important to 
note the condition 0/ tie owrfyiHj espemaCy its colour the pre- 
sence of enlarged veins, the prcsenco of <rdema, and also to obserro 
whether the skin can bo raised freely from the surface of the tumour 
or u more or less sdherent to it. IVben a tumour has sctoslJy Involved 
a outaneoiu or mucoos surfsco, wlorFatMm is common and a eareful 
examination of the ulcer is fihely to p!ty\*o of valuable aasutanee id 
diagnosis. The character of the surface borders and base most be 
accurately noted as well u that of the discharge. The appearance of 
the ulcerated surface of a tazooar may be so modified by secondary 
mflammatoty changes that its true nature may bo ohecurtd and 
again. It must bo remembered that the destnietkin of the tumour 
substanco by ulceration or necrosis may to a hirp extent obsrure 
tho mdenre that an actual tumour exists In a doubtful case valu 
able infonnatioQ may sometimes be obtained by microsropto exam 
Inatlon of tho discharges from an ulcer and thus, for instance an 



LIPOMA 


387 


ttotmoTuycotw gninaloma m»y b® dMtlnguUhwl from an ulceratod 
tomoTir Evuloncfl obtaued Irom tha ndcTMOopio oiaminatioa of a 
fragment rememd from the floor of an nicer may be WTalnabla, bat 
reqnirca to be conildered vith moch oanbotL 

Finally it may bo pointed oat that X ray examination may prore 
of groat ralae in the examination of a deeply tented tamonr at for 
inatance In the abdomen or thorax. 


BENIGN TUMOURS 
LIPOMA 


A fipoma may bo taken aa the moat timple example of an umo- 
eent grow t h, beeanae, boworer (ong its darmtion and bowerer large 
tta aue, it almoat alwayB letaina ita 
■unple glm o tur e anohanged. The moat 
typ^ lipoma, that met wrth 10 the 
fuboataneoui U«ae, may oonreniently 
be flrat deaenbed. 

BtpaotuTA, — A lipoma eoaditi 
of fat, which nraally digere ilightly in 
appenranoe from the ootmal Ut of 
part in vhkh h Gea. It la often 
paler m ookmr and h oompoaed of 
larger or cmallet lobnlat wbeh are 
held together by eonnectiTe tuma. 

Theae gire the tnmour a very rrregalar 
ontfine (IGg 36) Snrrcnmdmg tbe 
tamonr it a well marked flbrooi eap- 
tnle, firmly oocmeoted with tbe ear 
rounding tumea, but rery looaely eon 
nested mth tbe tamom itoell. In u,_Ui>om. rf Kibent. 
addiUon, a Tcry deboate eapeala, whwb neoua thowlnt 

facm the enriaoe of the tumour ie marked lobulation. 



eantmuoaa with tbe areolar tkane 

holding together tbe lobnlea of fat. Tbe hutologtcal etrootare of a 
bpoma It that of normal adrpoae tueua. 

Ollnlosl fc&tnpka. — A rubentaneoua fatty tumour may oceur is 
almoat any part of the turface of the body but the tarouiite ntuatuoa 
are the thoulder and back (Fig. 36) The tumour formt a eoft, oir 
cumicribod, lobulated nreHmg it morea freely on the deep faaaa 
and the overlymg ikin k ututHy normal. By careful p rea tm e on 
the margm of the tumour its rounded edge can be felt diatlnotly to 
tlip away from under the finger Not faifrequmtly the tlcm oyer 
the tumour is ilightly dimjded at one or more polnta, or if this a 
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not to the dimpling can often be produced by gnuping tho tomoui 
and prcMing it up eo a» to strotoh the flhn orer it. The dunpJe* 
are camed by the iHght traotloo ererted on the ekm by the fibrooa 
bands pascng from tho cutis to the capsule of the tumour between 
the lobul<a. After reaching a certain siie, a fatty tumour often 
remains stationary, and does 
not necessarily slmiik os tho 
result of gonerul wasting 
OccaaionsUy such a tuuicrat 
may without apparent cause, 
take on a very rapid growth 
and reach a largo tuo oven 
in a few weeks. 

A fatty tumour is rarely 
produotiTU of any symptoms, 
except such as may result 
from its suo or position. 
Somrtnncs, however espe- 
cially in women, it may be 
the seat of a vurying amoimt 
of pain 

Id some situations, sueh 
as the shoulder and l^k, a 
fatty tumour may gradnaJIy 
shift Its position under the 
influence of gravity and from 
the same cause the tumour 
sometimes becomee pedoncu 
lated (Fig 3T) A superficial 
lobule of the tumour occa 
sionally projects through the 
caprde, and, oorcred by tho 
tbiuned skin forms, as it were, a pedunculated appendage to the 



Fig 36. — Lipoma of oeck. The lobu 
tatlon of the tumour can t>e seen. 


main tumour 

The dia^oali of a suboutaneous lipoma is rarely attended 
with difficulty On account however of its very soft consistence 
It may be mistaken for a fluid swrQuig, especially a chrome abscess 
or a sebaceous cyst. The most cbaractemtio featuros which ususUt 
serre to n lipoma are ita dtstiuct lobulation and the pro 

teoeo of a definite rounded border which thps from under the exam 
lulng finger When the edge of an entirelv fluid swelling u examined 
in this way tho fluid is displaced and no defimte border is paJpaUe. 
TbedistinotKin between a Dpoma and other soft, solid tumoura, such 
as certain soft fibromas and sarcomas la rarely difficult In certain 
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tJtoatxma a lipoma maj timolato Hitiio fotm of tomoiix pooiiur to 
tho port that a fatty tuiwrai lying over tho breart may bo mU- 
tuVifn for a folt adenoma o! tho ^ond. 

TreatmenL^In removing a fatty tomonr it h mential that the 
oapcnle bo fnely opened and the tomonr ensoleated from it, care bomg 
token that an outlying kbnle ia not accidentally detached. In ptoc- 



Fig. 37 — Pednocnlated Upoma o{ groin. 

tioe it la veil to eorry the uuailoD throogh the akm and eapaole 
actually into the amiaee of the tumour eo that the aepaiatian 
of the tnmemr be not undertaken outiide, mtteod of londe, the 
capaule. 

Modlfl O fc tl om of attao^iirA.— In the great majontv of a 
fatty tumour retnamj unaltered in atiucture, bowever large the aue 
rt may attain, the ihght differentea in conaatence met mth in 
difierent tumouia or In the diflorent lobuk* of the oame tomonr 
due to a varying adnuxtnre of Gfaioua timue. Aa the reault of prevure 
or other imtalKm, the alaa over a lubcutaoecrai bpoma may ulcerate, 
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and m rare utttaiuj« tJui hi* been ioUowcd by Muppuntiaa aad ereo 
iloagbong of the tumour rabitonce. 

In some oases opaque, whrtuh areas occur m fatt^ tumour* a* 
the result of nocrotii consequent upon a process of sapoiuficaticm, and 
cavities may form m the tumour containing a soapy fluid resulting 
from oombmataon of the fatty acids vith the caldum sihJ sodium 
salts of the p lasma . Independently of or sometimes associated with 
saponification, calcification may occur eatier m tie solwtance of tie 
tnmerur or m the form of on eggshell lite layer sutrounding one of 
its lobules 

We know of no recorded case m wbob it has been certainly 
proved that a fatty tumoor has undergone a sarcomatoua meta 
morphosis. A case, however has been obeerred by us m which a 
sarcoma of the skin of the left arm was associated with the presence 
of multiple fatty tnmour* of the nght foroann snd both thjgba, and 
in which the history strongly soggested that such a change had 
ooenrred. 

iOxed tumours, oompoeed of fat and luevcad tissue (nDvo-hpomas) 
will most conveniently be considered wrth the sogiomaj. Certain 
teratomas also may bo largely oompoaed of frt 

Maltlple aoboutandoiu Upomu,— These rarely reach a 
Urge sue, but may be present in almost any number and may be 
distobated irregul^f over the trunk and hmbs, or may be lumted 
m dutiibatiaD being present sometimeB in symmetne^ parts, as 
for mstanee, the two forearms. In some cases the tendency to the 
growth of multiple lipomas has been hereditary In Brocas case 
quoted by Roger ^IHlisros, SOSO tamonu could be counted on the 
bead and neck, trunk, and Bmba. The fir»t tumour was noticed on 
the th^h at t^ age of 23 and was excised nx yean later Bubse- 
qnently the multipla tumours appeared, and at the age of 70 the 
patient came under the care of Broca for dysphagia, which even 
tuoUy caused death. Examination after death revealed the presence 
of a Isrge fatty growth surrounding the osopbagus and completely 
ooeloding it. 

It is rarely that any difllculty ocean in the diagnostf of multiple 
lipomas. From multiple fibromas they can osuallv be readily dis^ 
gmsbed by their lobulation and softer consnfeDce 

DfjfaaU lipoma, — This variety differs from the encapsaled 
form in that it ionn* a fitly mass indutmguuhable from the sob 
cutaaeous fat of the part in which It grow*. It was first clearly rceog 
nixed by Sir Benjamin Drodie in 181« Diffuse lipoma is most com 
mcm in the neck, espemaJIy in the subocapital reglOD^ where it foimi 
lymmetncal tumotm over the muKles sttacbed to the ocdpital 
bone smJ in the toterior region of the n«k lormlog large 
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jxtwIqIoii*, lobuUtttl moMe^ oncroaohing on the chctki (Mg, 38) 
DiSote Upoma U rtnly met with except in Ut penoas bf about 
middle age, and U miich mote common in men than in womcu 
Roger iiHliam*, in 1^0 wax ablo to coUcet reco nl i of 33 caaea 
of diffueo lipoma. Of three, all except one were In men and the 
relation of the diaeaee to ohionle alcohohim waa brought out in a 
coffldderablc number of the catea. thoa anggeating that theae diffuae 



Fit. SS. — OiSoM lipoma of 

ymxT. ri-au. Stc^ rU. <a) 


fatty growtha are closely alfied to tba large depoeita of fat met with 
In the abdomen elsewhere in the bodice of dronkardi. The con* 
diUon, indeed, hardly deaervea to be ineluded among trtw tumonr 
formationa, and the name ** diffnae pseado-lipoma ” la often applied 
to h. The oonatttirent fatty ttasne prwmta nothing nnnaual, but the 
■ubocaprtal portiona of the growth are often nnnaually firm, aTvl 
sand protongationa among the deep mnaclM of the part, whiUt 
preaenbng a more definite border at the lord of the lupeBor ourred 
line of the oocqittal bone. 

The operatrre treatment of theae diffuae, fatty growtha in the 
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neck u not \cry satufactory and u rarely adJed for Removal of 
the moft diafiguong parti of the groirth hsi, however been earned 
out mth some anoccM. 

While desoribuig difnae fatty growthi m the neck, mention 
muit be made of those oconmng m errtijmw and myT<nfnHa, The 
fatty maescs in these oases are pment chiefly in the snpraolavicnlar 
i<xm and were first described in cretma by Ouihng m 1850, and in 
the snbjeota of myiriidezna by Ord in 1878 Shattooi who hai care- 
fnlly stndied these fatty formations, finds that in the situations m 
which they oocur deposits of a apecul form of fat can bo demon* 
•trated in the human feetua. The fat oclli djfier from those of ordinary 
adipose tusne in the presence of numerous fat globules within a tingle 
cell a peoulianty also met with m oertaJn fat^ itruotures m the neck 
and elsewhere m soma of the lower animali. It has been noticed 
that these fatty depoata m orefam disappear like the general excen 
of fat under treatment with thyroid. 

Diffusa fatty growtha in the limbs, sometunea congenital comti 
tute one form of tuacrvdactylif aod other raoetiea of local gx^anlism. 

The name otfipom doloroca ” haj been apphed by I>roum of 
Kew York to an unoaual ocodition, set with chiefly m women, 
and oharaotanxed by tho aasooation of drffew and localiced fat^ 
formationa, especially to the hmbs, with rovers pain in the slTeeted 
parti 

SabCuolaJ and Intormiuouiar fipozoa. — Deeply seated 
fatty tumours are of prarttcal iroportanco chiefly by reason of the 
difficulty whwh often occurs in recognlung thenr nature. Aa examples 
of thii vanety moy be menboned lipbumi occurang beneath the glu- 
teus maximui m the sole of tbe foot, beneath tbo palmar fascia 
and m tho substance of the toogoeu A deeply seoted hpoma ii cipe- 
wolly liable to bo mUtaken for o ohronw abscess. Thai, m a cose 
whwh came under our nobco, tho tumoor which lay beneath tbo 
trnpomij muicfe, between tbo right ecapuls and tbe iptoe, wai 
regarded as aa absceai, probably doe to tuberculoiu discaao ol a nb, 
until ita true nature was revealed by an intUKiD. A fatty tumour in 
tho palm moy resemble the sweJbng caused by tnbenmloois ul tbo 
•ynovial aheath of the flexor tendona. 

Tabby has described a painful form of hpoma of the foot in which 
the tumour u ntuated m the inner part of the solo below the internal 
malleolua. Tho tumour is diffuse and very \-ascular 

PaJoat^aJ Ifpoma is anothef oxample of a deeply seated fatty 
tumour tbo growth being Crmly connected wrth penofteum. Accord 
inc to Bland Sutton the tumoor o usually eoogeoitil and nearly always 
contain* atnated muscle fibre*. It fia* been met with in the booea of 
tho bmla, the .knit, tho .pm. and tl« pdn-i In • cn« mcofdcd b;’ 
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D A;^ Power « boj aged 0 jewn was adnuttodioto St BartboloaHw’a 
Iloaptial for a aolt, paiolcts, clastic «welliQg oQ the oater aspect of 
tl» upper third of the thigK Tho tomooT which before operation was 
beHer^ to bo a chronio abactes. proved to bo a large fattj tumour 
hrxoly attached b^r a broad b&»e to tho pcaocteum of the femur 
below the lesser trochanter A paroeteol bpoma of the oalraoum ma^ 
be distinguiBbed from a aobaceous cyit b^' its hemlspbeijcal ihape and 
fixation to the bone. 

Sabaerous and anb^rnoTia] lipoma. — A fattj tumour 
occasionally arises in the loose tissue external to the serous mem' 
brants, such as the pleuru and pentCdHum. BobperTtuneal lipomas 
bare been met with in many different ntuations, tueh as the meaen 
tery omentum, brood bgament, and in connexion with the pen 
toneum of the potMtes. The moat important form n that which 
occupies the retropenUmeol tusoe and forms a tumour sometimes 
of Tuy large sue, behind the abdommai viscera. As a role, such 
a tumour ongmates in tbe penrenai fat, but who m 1897 

eoUeoted 13 cases, loond tb^ in somB imtances the tamo or begins 
in the meaentene fat, and m otbets tbe exact ongm is doubtfuL As 
Alb&n Doran and othsa have shown, the removal of such a tumour 
IS a rery seaous proceeding and in several instances has provad fatal. 
On the other band, a bpoma of tbe omantnm may be removed without 
auy eertoQs rsL 

Ifalapsrt has recorded a case m whwh a Cpcnna weighing C GoO gneu 
evidently bad its origin in one of the appendicee epiploicB of the 
tigmcnd colon. The patieat, a woman aged &9 had suffered from a 
psunleas enlargement of tbe abdomen for eighteen months. The tnmonr 
was diagnosed u an oraiUD cyst, but proved to be a large lipoma 
attached by a slender pedicle to tho sigmoid eolon. 

Reference may here be nude to certain fatty growths not un- 
commonly met with in tbe bnen alba, especially above the nmbiboQs, 
and at the vanous henual onfleea. Such growths, which may 
sunniste true bpomas on the one hand, or omental hernias on the 
other are probably alwara denved from the snbeerous basne, and 
within the mao of fat a small peotoaea] sa« is oeoally present, Pstty 
tnmoUTi of the spermstio cord and labsnm, slthcrogh they may occm 
independently of tho presence of a pentoneal sac, piobobly belong 
to the some group In a few recorded casea, as, for instance, one 
demibed by IfcQavin, a tamour of the peaueum, eknely resembhng 
a pemneal berma, has proved to be compoeed entirely of 1st, tbe tumour 
betng sometunes aseoaated with an over g row t h of the subpentooen] 
(at in the lower part of the abdomen. 

doedy allied to the subeeroua bpomas are the fatty growths 
which are fcomotiraes pr es ent over tlie protruiioo of the raembtaoea 
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in a cranial or ejnnal nicmngocclc and it ihould bIkoji bo borne la 
mind tliat a fatty tumour m the lumbo-aaoral region eipecialJy in an 
infant, may very litely be over and obeexmo a imall meningocele 
It ha* happened, aa the retnJt of thi* fact, that the operation nnder 
taten for the removal of ouch a tumour ha* proved to bo far from 
the oimple prooedore which waa antuapated and ha* even re«Uted 
in death from memngiti*. 

The name arboreaoent bpoma ha* been applied to certain fatty 
growth* ocoaaionally fotmd m ]omtB a^ected with rheumatoid arthiitia 
Such formation* are m no aenae true tumour*, but merely re p re aen t 
a modihoation of the hypertrophy of the ■ynovial fnngee *o common 
in thiB diacaee, A oubeynovul fatty growth may however present 
itself aa a locahred tumour which on account of it* relation to one 
of the large jomti isIuUe to be nuetaken fora synovial oyit. Howland* 
ha* recorded a case of nature in which a tumour in front of the 
ehcnlder and anaing in the aob^monaJ tueoe of tho hinpital groore 
cloeely reaemhled one of the synovial oyit* first deaenbed by Jlorrant 
Baler and known by hu name 

Sabmncouj Upoma^-^Fatty tumours may occur in oonnemcin 
with mucous membranes, a* those of the larynx, ftomaeh intestmei, 
and the coajonctira. In the utestino a bpoma a an oocaaicoal eaa*e 
of obstnetioD, and m several recorded caiet ha* resulted in Intussos* 
eepboa. BlondnSutton ho* recorded the cnee of a man aged 44 who 
for seven years had eu0eTed from tndafinite intestinal disturbanoes, 
which culminated in an attack of threatcDed oLetruetion. At 
the operatioD a tamoor was diseovOTcd jtn the bowe) 9 inches below 
the fleocobc valve, and proved to be a submucoo* Dpoma weighing 
S ox. 

Snbmucous lipoma* bare been met with m vanou* part* of the 
Itiyni, and Shattoel ha* shown that fat ceD* are present normally 
in ah the positions to which •□eh tumoms hare been foand. In the 
Museum of the Royal College of Burgeon* i* a ipeomen ol o bpoma 
1} inches in it* greatest dmmeter growing to the left of the middle 
boo beneath the roncoii* membrane of the adjacent part* of the tongue 
and epiglottu. The tumour cflu»ed sudden death m a man 70 j'ears 
of age: 

FIBROMA 

A fibroma u a tumour composed of undilleTentiafed white fibroo* 
Uuue oml vanes much In the density of the fibrous »trom* ami the 
oharseter sad oamber of the cell elemrota. In view ol tho wide 
dWnbution of fibrou* connective twue throughout the body It 
i* remirtiblft that mnplo fibrou* tumours are by no mean' com* 
moo Although all g^aUoni aro met with betweea tho two 
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riricWci, H U Q*ua\ ami comcTucnl to rtcognUo Uit iiaol and tlia 
mR forma* 

A iani fibremn tcndi to aitamo o more or loee gfobular form, end 
b often loboUted, elthougb rarely to looh en extent es e bpomo. 
Tbe emootb aartooe of tbe tomonr is eauly aopereble from tbe tiaeaee 
in wbioh H lie*, except from the 
pert, ench ea ttxi perloetonm, in 
whiob it arise*, bnt no capcole 
•epereble from the fibrons enb- 
■Udm of the tamonr can be 
defined, ViTien it u crat vith 
e hnile a poenHar oreaidng sen 
■atKtn u felt, and tbe toogh 
unjielding oonsuteaee of tbo 
tumour ts obnoos. The cat cor 
feoe a nsoally Eet cr very 
■lighUy convex, and preecnts a 
very oharacterutM appeatanoe, 
can^ by the intetseotieg gli»> 
teoing bauls, Uke those compos 
log a tendon. Often the fibrous 
budles are arranged in elosdy 
packed wborb, and the tnmonr n 
Qfnally tnhdiTided into lo boles 
bdd together by looeer eonneo- 
bre tune 39} 

•RTmtnltiwd nueroempiaallT a 
hard fibroma presents faaoleali 
of vhh« fibres which, on ao- 
oonnt of then trregnlar inter 
section, axe ent aoroaa in diSar 
ent relations to thor length, 
elongated mukr of the eocmeettTe'ttaKae (Fig 40). The blood 
vetli vary nmoh m difierenl tomoni* in sue and munber Often 
they are small and scanty bnt m sotoe fibromas large thin walled 
TeseeU are present, wfakh, being unable to ooQapse by reason of the 
density of the tisne around them, aoeoont for the bee hemotdiage 
which sometunes oocnrs when a fibroos tamoox is cut into 

A r>/l fbrorta differs from the hard variety In Its oonsutenee 
and in the fact that the cut auclaoe of the tmaont does not 
preeeiit tbo listening appeenuioe caused by the densely 
bundles of white fibres. It consists of low areolar tissEio, the 
bundles of fibres being ileoder and for ming sn open nstwoik 
the spaces are ocoupaed by seroos fluid, widoh may be present In suci 



Flf so — Hard fibroma of sobcuta 
o«70s tistoe, sbowine sUfht lobo 
laden of tom our ana fasclcalatcd 
appeanmc* of tecriop. 

Among the fibres are the small 
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m a cnuuol or iimul nicmngocclc and it BbotUd aliraTi be borne In 
mmd that a fatty tiuuour m the Imnbo-saaral region eapetoally m an 
inf a n t, may very UXely lie over and obocnre a small meningocele 
It haa happened, aa the resnlt of thia fact, that the operation raider 
token for the removal of rooh a tnmoar haa proved to bo far from 
the simple procedure which waa antimpeted, and baa even retulted 
ID death from memngitia. 

The name arboreacent bpoma " has been applied to oertam fatty 
growths occasionally found m jomta affected with rheumatoid arthiiba. 
Such fonnationa are in no aenao true tumoun but merely repreacnt 
a modification of the hypertrophy of the aynovial fnngee ao common 
in thia diaeoae. A eabaynonol fatty growth may however pr eaei rt 
itaelf u a localixed tumour which on account of ita relation to one 
of the large joints, la habla to bo mietoken for a synovial cyst. Rowlanda 
has recorded a case of thia nature m which a tumour m front of the 
ahouJder and anaing m the auhaynovial tmue of the bicipital groove 
closely resembled one of the aynovial oysta firat described by ilorranl 
Baker and known by hia name 

Sobmiiooiu Hpoma^— Fatty tumours may occur m cormaxicaj 
with mucous membmnea, as tbooe of the larynx, atomaob inteatmef, 
and the ccmjaiKtiva. In the mteatme a bpoma is an oceasicnal eiue 
of obvbnctioD and m aoTerii recorded cases Las resulted m intunu> 
eepbon. Blaod-HottoQ has recorded the com of a nan aged 44 who 
for tei'en years bad loffored from indefinite inteotimd distorbaDces, 
which culminated m an attack of threotaned obstruction. At 
the operation a taatoar was discovered m tie bowel 3 inchos below 
the doocoho valve ond proved to be a sabmneous bpoma weighing 
2 ox. 

Submacoos bpomaa bare bean met with in vsnoua porta of the 
laryni, and Shattock baa shown that fat cells ore present nonnally 
in all the posibons m which such torooura ha^e been fonnd. In the 
Museum of the Royal College of Surgeons is a speamen of a Epoma 

inches in rta greatest diameter growing to the left ol the middle 
bne beneath the mucous mcmbitine of the adjacent parti ol tbe tongue 
and epiglottia. The tumour «atiaed sudden death in a man 7C yean 
of age. 

FIBROMA 

A fibroma is a tnmour composed of undifferentiated white fibrous 
tissue and vanes roach in the density of the fibrous stroma *od tbs 
ebarsoter ami number of the cell elements. In view of the wide 
distributiOd of fibrous connective tissue throughout the body It 
Is remarkable that umple fibrous tumours are by no means com- 
mon Although all g^ations an met with between the two 
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N-tnciict, ib it usxial and convenient to reoo^iio the bard iDd the 
•oft fonnt. 

A hard fijTOM tend* to M%ame a more or lea gloholar fonn, and 
b often k>balated, altboogh tately to nob an extent at a Hpoma. 
The amooth mtlaee ol the tnmont b aopataWe from the Uroei 
in which it Eea, except from the 
part, inch as the penoateam. In 
whieh it arises, Irat no eapsnlo 
•eparahle from the hhroaa tab- 
stance ol the tomonr can bo 
dehned. 'When it is oat with 
a knife a pconllar creaking een 
•ation is felt, and the Urogh 
unyielding conibteoco of the 
tnmoar U ohnona. The cat eat 
faee U usaolly flat or very 
■nghtly convex, and preaents a 
very cbAiaotenstie appearanoo, 
oansed by the interse^ng gits' 
bening bands, like those oompos- 
ing a tendon. Often the fibroos 
bandies are arranged m closely 
packed whorb and the tomooi ts 
Qsoaliy subdivided into lobales 
held together by looser conneo- 
tive tiasae (Fig. 39h 

Exambed nucrosooptoally a 
hard fibroma pi e aen ts {ascieab 
of white fibres which, on ao 
ooimt of their u r ^olar inter 
seetioa, are eat across in differ 
ent relatioQi to their length, 
elongated nnolri ol the eo nn e cU v e-tassoe ocQs (Fig 40) The blood 
veseeb ▼aiy mnnh m different tomooti m sue and nainber. Often 
they are unaTl and scanty bat In some fibromas large thm walled 
WMcb are present, whkh, being enable to eoQapse by reason ol the 
density oi tbe tusae anmnd them, acooont lor the bw hjemonhage 
which somefames oconrv when a fibroos tomoar is cat into 

A tojl fimma differs from the hard variety m its oonxatenoa 
and in the fact that tbe eat snrface ol the tomoar does not 
present the ^atenuig appeaiaoee caused by the densely packed 
bondleB ot white fibrea. It oontiste ol loose areolar tusae, the 
bundles ol fibres bemg slender and foming an open network 
the spaces are oocopied by eeroos fluid, whuh may be present In such 



Fit 3D. — Hard fibroma of rabcota 
neons tlreae, sbowlns sHght lobu 
latioD of tnmoar and [asdcolated 
appesrtnes of lectloii. 

Among tbe fibres are the small 



pig 40 — blicrotcepic $ectlcm of a bard fibroma. 

As a rtauU of mttcoid degewratjon, irrogulip ca\^tl^» may lonn m 
the tamoQT or the whole growth may become tronsfonned into a 
thioh walled cytt TonioiiTi of mixed atracture m which fibroua 
tuane forms part of the parencbvmo of the growth ore not ancom 
mon, as for instance In fibro-mjoran, fibro-lipomo, and fibro-adeooma. 

niwgwmitw Manr diSlctilties beset the clinician and the path 

ologist in the diagnosu of fibrous toiiKunm. From the cbnicaJ aide it 
may bo pointed out that tumours regarded os fibromas frequently 
proro on removal not to be so. Inasmurii as fibrous ti sue h very 
widely (lutnl)atofl fibrous tumours may onginatr nluKHt anywhere in 
the body the i>os\tw >0 of the growth then fore is rarely h Ipfal 
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m ilorroNrr tbo consutcocfi of tho tnt&oar \'anM to 

moch II to be of little a«fiHAttc« In minr tonoun fibroos tnsne 
eaten lo Urgeljr into tbur itractore m tho form of the stroma that 
the macrtMcopw featurm of the groirth am very iimlUr to tboie 
of one composed of flbroot tmaa oolr Ai examples, it n only 
becemry to mention sneh tamonn as some fonna of fibro- 
adenoma of the brout and ondotbclioma of tho parotid. UntO histo- 
logically oximined tbeso tamoun may bo iDdistingioshalile from a 
fibroma 

Again, manr fibroin orergrowtha of a ohtonto inflammatory nature 
mar cfoaely resemble tmo fibroos ttunoon and indeed tbo distmotaon 
may not bo easy even with tho mtcroecopo. In this connexion it may 
be poutted out that In a tme Qbroma the Btroetnio is strilangiy amlonn 
vhereaa in an irifUmraatory b}'pcrpla5ia tho diSerent stages of the 
development of the Abrtma tissns from the cell elements can be observed, 
and In some arena the ftmetore mav bo that of graonlatum ttsme. 
iforeover in a flbroma tbo sammoding tocno dements are displaced 
without being infiltrated, whereaa in on inflammatory fibrous onst 
groxth the special tiasno elsmenta of tb* port, sneb aa znoMle-fibres, 
are aeon to be incorporated in tbo fibroos growth. 

XiuUy great diflleohy is met with in endeavemnng to dnw a 
sharp line between the fibromas and certain vanebee of aaieCFtna. 
Some of tbo Latter espeoally tbe small tptndle-eelled fomts, may 
very olosdr resemble a fibroma, and indeed oertoin tumbtiBi which 
rrere fonnetfy spoken of as " reo a rrant fihreads " are now known to 
be sarcomatoaa. Farther a tamonr regarded as pardy fibrous may 
recur after removal in a more oeUalar and obnonsly saicomatous 
form, aaggesting that tbo original tamonr was in reality of a HVw 
oatore. 

From tbeee contaderatioaB it will be seen that the greatest oaotson 
most be exercised before finally decoding that a tnmoor Is a pore 
fibroma. 

Fibrous tnmcmis can onse in almost any part of tbe body bat 
the most important sttes are the alon and Bubcatanecras tissne, the 
fuas) and mnsole sheaths, the nerTea, the bones, the sabmaooas tissas 
of oertam vuoera. and certain organa, snob aa the ovary 

Fibm ms. of thtt skin may be mert with ai a hard tmnoox in tbe 
ootu, and oocasiaciilly aa a cinnunscclbed growth in the saboataneema 
tisme, A tumour from the latter ntnahmi u Uliittratod m Fig 59 
When gn ' r w m g m ths snbstanoe of the true ■kin a fibroma nniallT 
forma a iligh% raised hard mass oovered by tbs smooth tpadermls, 
which b intimatdT adherent to its sniiaoe. 

A toft fibro os tamonr of tbe skm a not onoommem, and b often 
known as moCwscion jCfirostan In many cases ths tnmonis are 
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moltiple, and oaeociat«d with multiple BubcnUneoiiJ fibrotu nodok* 
These (azmt tale ongm m ootaneoua nervei, and will bo deaeribed 
later under the heading of Neuro-fibromstoaii {p. 400) A Engle 
mollusoum fibrosmn of the akm may however occur without any 
evidence of thu modo of ongm. It forma ot first a amall, ao/t, 
projection which aa it inoreaeee may become lobnlated, pedunculated 
and penduloui. It haa e strikingly soft oonaistence and often gives 
the sensation of an nnperfeotly filled sao of loose, wrinkled akin. 

There la good reason for believing that even the multiple growths 
having the features of znoQosotun fibms trm are not always instancee 
of neuio-fibromatocis, but are sometunea simple fibromas. In 1873 
John ilmjay brought before the Royal ITedioal and ChirurpcaJ 
Society the oaaee of three children of one family who were the aubjeota 
of mulbple growths of this natoie asooated with tumours of the 
guma and mental inatabili^ The growths from one of th^e patients, 
who died thirty years later were investigated by Robinson sod 
Whitfield, and no evidence of nerve fibres was fouid in them. The 
tomoari in this case, and m one of the others m which the patient 
bad aomred had grestly fucreased, so that those on the head gave 
rue to htdeoua deformity 

Large, soft fibrous tumours have often been met with m the ears 
of the oolomed races. They ore thought to originate in connexion 
with the punotures made for the inaertiOQ of eamnge, and thoa to ba 
aUied to ohelold. 

Chelold altbougbnotstiiotlyspeakjDgatrue tumour needapaasmg 
mention It is a fibrous growth onglnatuig in dcatnoca. A preeaaely 
similar form of cutaoeoua growth has been met with especially in 
the akin orei the stenmm. in which there is no proof that the growth 
took origin m a scar In view however of the weD known fact 
that cheloid may originate m aueh trivial scars as those rfsultlng 
from tone leecbbitea, etc., it is poanble that all ebekuds have a auniUr 
mode of origin. A cheloid fonna a firm, imooth, whitish or plnkiah, 
slightly raised jateb, the oiaigin of which is abrupt and often presents 
pointed daw like prooeasea, from which the name is denred- It a 
usually tender and is sometimes the seat of spontaneous pain. ‘When 
originating In an obvious cicatrix the new growth extends from the 
scar into the suTTounding skm and is thus distinguished from a scar 
whKh has merely become hypertrophied- The growth consists of 
bundles of white fibres which are often almost hywTme in structure. 
The overgrowth appears to begin around the bWl vessels, and may 
extend along these beyond the edge of the raised tumour 

Treatment— A subcutaoetma fibroma must bo remored by dls- 
»«tion, and cannot be enoeleotod fike a Upoma. In mnoring a fibrous 
tmnour of Ho entia il la BKaaaaiT to azasa lha fart of tta aUa to 
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which the turnout groirs. Tho rcrnoT*! of a cliHoid by opetwtlou U 
tmattUI*ctory on account of tU# tendency of tho fibrona growth to 
rtcut in tho multing »car but very tatiiUctory mulU are obtained 
by the ttM of nuliom, eapeemliy when the treatment U adopted at 
an coriy itaga. 

FlbroQi turaoan In maaoI«s and faaolm. — Fibrou) 
tamoura aro occanonally met with in the faadtt and In connexion 
with muaclcB and their aheatba. 

Aa an example of this ranety may be mentioned the flbrooi 
tutnoun aomcUraca growing In abdominal wall especially in 
wometL Ledderboao found that 90 per cent, oocuned m women, 
and that, of the 90 women, 70 had borne children It thua teen* 
probable that the tumoura may in some way be connected with injury 
to the abdominal wad resulting from atretching. The moat common 
Seat of theao tnmotua b the iheath of the rretns moBcIe*, and in their 
growth they are apt to extend longitudinally m the direction of the 
maaele'fibr^ The diagnoais of a deeply eeated hbrooa tumour in 
the abdominal woQ may be difileolt, bat the dutinetioD from an 
btra abdominal tomoor oan oasally be made by obaemng the efieot 
produced on the tumour by eontrmotion of the abdommal mnacle*. 
The Tomoral of fuch a tumour may or may not inrolve opening the 
pentoaeal cavity end If it b of Urge nxe apeoal etepa muft be 
taken to rtiengthea the abdominal wall and prerrent the tohaeqnent 
derelopcnent of a bernU. 

Tnmoun sometimes oooamng in tbe ekm of the abdombal wall 
are probably closely allied to tbe more deeplr seated fibromaa, although 
b oar expenenoe they abould be regarded rather aa ilowly growing 
hbroHareomas — the recurrent fibroids of the older surgeons. In 
the Uaseoin of UniTcraty OoUege Hospital are two tpeounana of tins 
nature. In one tho stop of skin remored by operation inoludea a hard 
fibrous tumour 4 6 cm. in diameter and sereial small turnoma form 
mg ihghtly raised smooth elerationa on the surfaoe. The patient, a 
woman aged 61, noUced in her thirtieth year a hard white growth 
in the akin of the lower part of the abdominal wall aftar the birth 
of hex soootti child- Pout yoaa latex another ■m«!l tmwjui appeared 
neat the first and gradually coalesced with it, whilst others formed 
subsequently The history of this caM suggests a likely origin of 
the fibrous growths In the Imev atrophicse 

Flbrcnnii of nerves — Moeh confusioo has anseu from the 
use cd the nams “ neuroma ” lor a tnmour on a nerra, of whaterer 
structure, and from not reeemng tbe name for a tnmonr 
of newly io nn ed nerro tissue The pfgifntlo^ i* beat avoided ly 
T ia TT i in g a tumoui of a nerve, as eisewhere, aocordmg to its structure. 

FIbroia new growths of nerres occur m two distinct forms (IJ is 
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amglo or xsoUted fibroaa tomonra aflootmg narvci othcrmsa nonnal 
tiid (2) u difiuse fibroin overgrowths molodod under the genertl 
omne of diffuse uenro-fibronintoeiB. 

A simple fibroma of a nerve a usamHj of the hard vinetj end 
maj occur on erne of the larger nerve-tnmii or on one of the termmaJ 
mmificatioiu, When ntuated on a nerre-trunk •uporfioiolJy placed, the 
oonnauon of the tumour mth the nerve-trunk may be recognired by 
rts position and by the fact that the tumour although movable m a 
direction at right angles to that of the norve a not movable in the 
oppewto direction. The tinnour u uauolly painloes, and, m the majority 
of caeca unaccompanied by any oltemtioD m the function of the nerve 
on which it grown It may project from one aurfaoo of the nerve-trunk 
or tbo nervo-flbrea may be apicad oat on the earfaco of the tumour 
•o ae completely to eurround it. 

AVhen affecting one of the amall ontancoua nerves a amali fibroma 
may bo erqmateJy painful and tender and for this reason li often 
spoken of as tbo patnlnl sttbetdaneotu tubercle a name euggettod by 
W Wood in 1829 This form of fibroma b more common in women 
than m men, and is usually mot with in one of the extremities, more 
frequently tho lower 

An interesting example of fibroma n that octmmog on the 
anditory nerve. The tumour artsng osually withm tho latemaJ 
auditory meatua, whieh becomes enlarged oeoupie* tbe eerebeUo* 
pontine angle Clinically It u eboraetemed by progremvo deafneas 
followed by aymptoms doe to eompreswon of the oerobcUom, 
and later by paralyses of tbe fecial and tngenuDal naves. 

Tbe cooditwo to which the name diflFuae neuro-fibromatoals u 
applied la one of extreme mtereat, and manifests itself m new fonnationa 
winch m their cGmcoJ aspects preaent at first very widely different 
features. The occaskmal oceurrenoe of multiple fibrous tumoun oa 
the cranial, spinal, and Byiupatboho oerves has Jong been recognised 
and in 16S3 von Rccklrngbanaen fijvt pointed oot that tho soft fibrous 
tumoun of tho skin known as molloacum fibrosum were of a almllar 
nature, and recorded two casea m both of which multiple tumours of 
this nature were asaoolated with moltlplo tumoun on nerrea, whilst 
in ooe patches of pigmentation were also present in tbe skin Tbo 
remaiknblo new growth known as the plcxifonn neuioma is another 
manifestation of tho saTOO putbologlcnl condition as well os tbe form 
of localixed hypertrophy of the sbo and subcotaneoui tissue for which 
Vlrcbow suggested the name elepbantiasii neuromatosa. 

The whole subject has been fullv dealt with in a monograph by 
Alena Thomson and to this we are Jodebted for moch oJ the foUor 
iBC description. The essential eUnge m nenro-fibromalosti is a diffure 
oTtTgrowi of the cormectrve tissue of tho nerves, and the diverse 
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m»ni{c»UticrfU o( tho can bo cipiamed by tbe axtcnt ond 

luniUtion* of tbi* oTcrgrorth, end the varying change* m the ilan 
and connccUTo llwoe whteh nuiy eocompany it. In a normal nervo 
the dbrooi ihentb which larrooiuU it U known a* the eplneonain 
that which atHTOUDda the aeperate net>'e-bnD<lIc# la the penneanniD 
whQit the deheate tiiroe which hoHa together tho bdiridnal nerre- 
fibre* o! a bnodle U called the citdoDetmnm In ncoro-fibromatoaii 
the overgrowUi chiefly eoncerna tho endonranom and the tlaroe 
whkh mtcrrenea between tho nerre-fibre# and tho pennenmnra- Thb 
become* converted into a delicate flbrlUated network acparatlng 
the onginal fibre* or lamelUi ot 
the endooenrtum the fibula of 
tho network are the hractchtng 
and anaatomonng protewoee ol 
eella the latter are for the moat 
part, ipindle-ahapcd with oval 
iradei tod they be either la the 
ipaoeaofthenetwort: orgrarping 
the endooonnal Umelhe " ^ig 
41) The perlaenriam to auaUv 
uultercd, hat the epinennom 
may be thickened and nwre 
compact than aioah The nervo- 
flbr^ widely aepsrated often 
have a wary coom there u no — Mlcroaccidc aection of a 

endencQ of new nerre'formatioD DerT*, ihowing chaajts occurring 



and degeneratire changea, il 
they occur at ah are iadgoiflctat. 
The dutnlnitlon of tho fibrenu 
overgrowth vanea greatly In 


In neuro-fihmnaloaia. The epl 
naurtnm U unaltered. There 1* 
an overgrowth of cnonecUve 
b et we en and ajoand tbe nerve 
fibres. 


aome caae* only a tingle nerve or (i “rxr rd^ 

platoa may bo involved m 


other* the dittrlbnticm u irregnlar or even genenlixed, and thai 
the tpinal and cranial at well aa the lympathebo norvea mav be 


aSeoted. The change is not bmited to the larger nerve-tnink*, but 
trfquetidy extend* to the ramlfioabon* m the ikin and snbontaneoii* 


tmnc, and even to the intramnaciilar branohea. 


In the fonnition of nevro-fi>TOmM tho fibrom overgrowth oocor* 


in excoB at one or more tpot* on the nerve ao a* to produce InfliTiwI 
•oh fibrou* tnincnna. A tumonr of tbia nature may be aobtary and 
rwflh a largo me, or mnhiplo tnull tnmonra, aometimt* nurhbenng 
teveral huaired, may be present m the nbootanecni* tbnie ol all 
part* of tha body except the pahnt and aolaa. Examination of the 
nerva *howi, however that tha tomoor la not the onlv manifestatioo 
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18 th, Mt of ftmform rolling, dn. to diflnso ororgiowth of th. mdo- 



Fie. ii . — MoUuKum fibrotitm. Multiple cuUneous tiunoun moltiox 
from Deuro^fibroTTUtosU Are present Tber* Is a ptUh of pJe 
mentation on the left forearm. 


(J r ^n>t Trmm CMm. iW Q) 


Deonam. In tnoOtucum /Iroswn mft fibrous tomoon of the ikin, 
ufUAlly multipie are present (Rg. 42) They rary moch In siie, are 
often pedimcnUted and are covered with thin smooth akin. The 
tamoun consist of soft connective tissue which often extendi deeply 
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bcQMth the lUfl from the projectiog ttunoor It U cometunet po«. 
■Ible to (eel tm«U cxmvolated cordi Id their tahvt&nee, and the micro* 
•cope ■hoTi that the fibront orergrowth involvea the outaneoui nerre 
fiUioetkta, vhQst auj other chatkfca prcMut appear to be tecondarj 
to thu. 

Iiex]fom ntuTo-Jibnma it defined by 
Thornton as a fibromatoxa 
confined to and at the asme time dif 
fated throughout the dUtribubon of 
one or more conbgaoiu nerret, or of a 
fJemt of nerrea. By di»ecbon It can 
be thoim that the tomoor connats of nun 
ben of conTolnted cords beW together by 
loose conneebTe tune. Theae cords consist 
of the thickened nerrea, which may be 
cjUndncal, fadform, or beaded (Fig 43) 

FlexifoTTn nenrO'fibroma la moet eommon in 
the bead and neck hi the areas of distnbn 
turn of the fifth and the sapeiAeul cerrKal 
nerrea, and u much less common on the 
trtmk and Ltmba, thas agreeing with the 
form of elephantuds nest to h« dtaerlbed. 

The afiection b osoally noticed at or aocat 
after birth, bat mcreaaes anbseqncntly 
The tnmonr which asually caoaea no symp' 
tom beyond deformity is often strikingly 
pendokrua, and is orrered with akin wbieh 
may be eithet normal or pigmented. The 
most ehaiaetetsHio feature b the pecnfiar 
eetuaUoD giren to the fingers by the con- 
Toluted cords formed by the thickoied 
nerva in the tumour In the eealp the 
tomoor may occupy a groore or an 

opening m the skuE. fltrom tidetoninta ou a 

In the orbit a plemform neuroma may nem. From a of 
occasloQ some degree of propto&a, and is ^lenro-flbromatona macro- 
nsnally associated with a charactanatie ifcsala. 



the temporal regHxn (Fig 4B) In some 1 : 


stances the fibromatoan inrolrea the cfliaty nerres, and buphthalmoa 
has been prwent in many of the recorded eases. 

men occnntag m the tongue plunfotm nenro^broma gtres 
rise to one Tsaety of maooglcms The firat csus of tha Vrr^ 
was brought before the Patholopea] Bocuty of London b 1900, by 
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^ttoclc aod Abbott, uid (nbxjqiuint obsorralloBs of » •Imihr Minn 
h.To b«o modo by ■aunatW. Balrngton, Rn*», DtliiM, ni 8p™«r 
•nd BhittooL In Shnttocl. «nd Abbott ■ cw tbo cbild, 4 yen of 
og^ pt^tod nn onUtEomont of tho loft hull of tbo tonmo wkkh 
had ptobobly boon pnwnt linco birth allbongh it hod »Dlae<]nn,lly 



Fig ^ -^ElfphantluU neurecnatou of neck. 

{/ri/ttif TV*«fc CTa*. iW. »».) 

incttoacd la the lubmaiflUry tmn|ile sad u^ipct part of the b«V 
tbero wai a tonked fdlawj which coaH b« felt to consist of knotted 
cordi. EMiniMtioti of tha enUtged port of the tongoe •ftcr rrowTal 
ihowed tho aenre* to be the fcai of • fibrom*to*b whbb eitcaded 
into the conk*! and fonpform popOIaj The mn« rrmored from 
\b» a«U WM a typical plexlform nenro-fibroma which extended toto 
the tnbftaace of the »abmaxDtaiy fUad, la BDlinftona cate tba 
tnmwiT of the tongna waa a»ocut«d with wnitipl* nbentaneotts 
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tumourt nreilings on vnnoui pArtfl ol U 10 lumbar and laCTal 
pltiuKf and tbeir branchea whiUt iq Spcncor ami Bhattock $ caw 
tbe tnmoar ot tlio tooguo woi conturaoua with a plcufotm nauio* 
fibroma In tbe neck (Fig. 13) awl bcJow the right angle of the mouth 
wa» a fHgmcntcd moiluacum fibroaum. 

The condition known as defftaMtatu itewomato$a (Vmjhow) and 
oloeclj allied, os wo have aaid to the plexiform neuro-fibroma and mol 
loaoum fibrocuro la chaiaetcruod bj the foot that tbe fibromatoab of the 
cutaneoui nerves u acoompawed by a difloac overgrowth of tbe skm 



Flf. in. — PlexUonn ocuroma of ri^bt orUt and Ddghbouiio( 
tenporal re^oo. 

m Mar- H U OOtrt 

and nbeutaneoui tiasae of a parbcular region at aegment of the body 
'When oecunlng on the head and nec^ fFig. 44) the fiaeaw preaenta 
Ita^ In the form of large tumour-like raanwi, often lobulatad and 
complexly folded, BomeUmea nmolating the appearanoe ol the folds of 
a cartam or ot drapery Aa they IncreaM In •!« they tend to hang 
down and beoome peDdoloOS or pedmxndated (Alexia Thomaon) 
The ov eilym g tloB may be normal, but u often thxikened pig 
mented. In the eubstance of the tumour or m the pedicle the thukened 
oonTcduted nerres oan aometmtea be felt, and no abaip I mp of diftino- 
tloQ ean be drawn between tbb condition and the plaxiform nraroma 
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In Umb« tliu form of nniio-Gbromttcmit giTu zue to a diffoje 
enlargement Uka that present in other form* of elephantusis, and 
sreD illastrated m Fig 46 The condition is oong^tal and the 
eitoDnve growtha mnally toko their origin in a pigmented spot 
or a mollascmn fibrosniiL 

Reference has abesdj been made to tod Reckhnghaoscn a cnte in 
which multiple neuro-fibromai, 
moHoJinus fibroaom and pig 
mentation of the skin were 
associated The pr e sen ce of 
pigmentation is ondoubtcdlj' to 
be regarded as one of the special 
mamfegtotiona of ncuro-dbro- 
matoeis, and waa present in 10 
out of 76 oases collected hj 
Alezu Thomson. It usuallj 
takes the form of small brownish 
fpoU like ueckks, but may In 
Tolre larger areas, and is most 
likely to afeet tbe trunk and 
the proximal parts of the limbs 
(Figa. 4il and 47) 

In a conuderabie number of 
onsee of neurcKObromatosis death 
has resulted from the super 
reudcD of sarcoma, to which 
Osit 4 applied tbe name ** second 
ary malignant neuroma (Fig 
47) The malignant change 
roanifetta itself clinically by tbe 
rapid enlargement of cue of 
the nerre tumours, wLicb may 
here remained stslionsry for 
years. The resulting sarcoma 
•hows a considerable degree of 
locsl malignancy suJ sarco- 
matous tumours msy sUo 

Flj 4fl. Elephantiasis neuromatosa- develop on other nerves. 

Akxh ^ « w Treatment — A simple 

hbroma of a Bcrve-trunk tnsT 
sometimes be removed without Intemiptfng the continuity of the 
nerve. If removal of part of the nerve u unaroidsbie an attempt 
must be made to repair it by ooe of the well known methods.^ 

A painful fubcutsneons tubercle should certainly bo remored. 




NEURO FIBROMATOSIS 


•407 

In mosi of tbe vuietles ol geimal noum-fibronutotif Btugtcal 
tnntmeQt u not called ior Rcinoral bj dtaKctton o( plexiiorm 
nearo-fibroma and tomo (ormi of depbantlaxia may b« praetuable. 
ElepEiaittCaaia nenromatoaa affecting a Gmb Lai been anecetifnllj 



Fl( i7 — Sarcoma occoninc in a case o{ nvnro-fibromatoiis. 

In addition to a large aarewnattaa tumour a pigmented patch 
amt moldpla aeor(><BbroQiaa of Ain ara aaem 

treated bj amputatiaiL Opeiatum maj be mgeatlf called for vben 
the niTOonjatona change aupervenv in cam oi nemo-flbromatocia. 

Fibrooa tumoon of th« bones are rare, and there u no 
doubt that the majoiitT of tmnoun gtoiring from the peiioeteuiji, 
and to the oaiced eye preaenting the oharactora of a pnre fibroma, 
prore on both hlstolo^cal and clmieal gronndi to be flbrD-mrromas, 
moallj of the amall ipindle-ctn farm. 
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Perliap# tbo meat important example# ol fibrou* tumour ol the 
bone* ore thoao of tho jaws and the eo^jaTled naao-phtryngtal fibrooj 
poIjTm#, nrhich is a fibroma growing from the moco-pericatenm covet 
mg the vault of the pharyni. The aimplcat fibrous tumour of the 
jaw» occurs on the guma, and ts Imown as the tuttpie or j£broui epsiu 
Tho tumour ongmates m the penosteum of the alveolar border or 
in the dental ponoateum it la of slow growth rarelp rracbes a large 
me, and begun as a firm, pale, pinkish tumour arising from tho gum 
often in the interval between two of tho teoth. The tumour must 
be dietmguahed from a localised bypeiplaaa of the gum doe to the 
nntation of a canons tooth or ill fitting denture, and from the diffuse 
hTpertrophy of the gums which has eomertimes been obeerred in earlj' 
life. A fibrous epulis has no sunflantp except m position to a aqoam 
oos carcinoma of the gum, or a mj^oma begmning in the interior 
of the alveolns, 

ftbrout tumourt of tka bodg of tko jax* sn also met with. In 
the upper jaw they may grow from the penosteum of the eitemal 
aspect of the bone or from that liiung the antrum. In the low ^aw 
filmoa turnouts ore ocoononaDy met with la the intonor of the boD^ 
and by their continued growth may reach a large use, expamUng and 
thinning the oaeeooi tissue and finally butsUng throngh it The 
acoompocyiDg figure shows the nght half of a lowor jaw the mmut 
of whfoh is the seat of a large fibrous tumour of cen^ origin in 
parts the tomoar ts still oove^ by a thin layer ol expanded boue 
(Fig. 48) The diaeaaad bone was ramored by Listen from a mao aged 
90, in whom the tumour had been observed for two and a half years. 
In its eady stages a central fibroma of the lower jaw ean sometimes be 
easily enuoleatod after cutting oway port of tho expanded bone which 
coven it. In examining a central fibrous tumour oarefnl seareh 
should be msde for any endeaee of a tooth embedded in its 
fubatanco, some fibrous growths of this nature develop from 

the tooth-sac of an nncrapted tooth (the so-called fibrous odontome) 
Blond-Sutton figu r es a growth of this kind m a goat, the tooth being 
embedded in a mass of dense iammated fibrous Uaoe, ]a tumours 
of this nature deposits of caloaroons matter may bo found. 

FJbroua tamoura of th® nano pharynx. — These tumours 
ongmate from the muco-penorteom covering the onder surface of 
the body of the sphenoid or th® basUar portion of tbo ocapitah As 
it increasea, tho tnmoor fills fh® noso pharynx and grailaaHy extendi 
into tho neighbouring cavities, Llodong the nostrib and even extend 
ing Into the maTiH ary antra and encroachfog upon the orHta The 
extraordinary extent to which auoh a growth may encroach upon 
the anrroundmg cavitcet b seen la a speamen obtained from fl chllJ 
under the care of Rlebanl Qoaio m 18^1 The tumour has extended 
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along tho left Kuatadiian tubo into tlia tjmiionani and after per 
foratiog the membrana tyniponi, coniplotcl) fills tbo citcmiil aoditory 
mcatoA. 

Fibrooi tamouni of the naao-phatynx arc moat common m jnang 
male adnlto. The carllcit aymptomB of tho dlaeose are nual obatruo 
tkm and attacks of eplstaxta, which may bo profoae and an explained 
by the raacnlartty of the tumonr In some fnitancea Involution of 
the g rowth Lai been obaerred bnt tbo otnal course la ono of itndy 



Flc iS. — Lar^e central fibroma of richt half of mainfible. The 
ooeoui tteue of thi body and ramoa of tba Jaw b expanded. 
The coodjla and tha lodaor portion art unaltered. 

((. mtrrr^fj CaUrff S rm at.) 

mcreaxe. ExtenaiTe operative procedure* may be oeceaajy for the 
removal of inch a growth and, although there may be repeated recur 
rence from the dinded base of the tninoar the evidencfe appean to 
ua to jortiiy the view that li u a fibroma and not nreomatema in 
natme. 

Bnbmuooas fibroiUM. — 8implo fibroui tomomi have been met 
with beneath the muooA of tho teaophagui, itomaoh and mteetlne. 
Ai a rule they are ■mail tnd not prodnctive of lymptoma. In the intea- 
tine they may be pedunculated and, like other tumouri of the bowel, 
may give rue to hitowiaception- W G Bpencer hu recorded a caw 
In whicb he loocetafully removed a anbmucons fibroma of tho po*tenor 
wall of the itomaclL The tumour which u preaerved in the Ifoaenm 
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Pathapi the moat important example* of fibrou* tumour of the 
bone* aro tho*o of the ]awa and tho ao-called naao-pharyngeal fibrou* 
polypua, which u a fibroma growing from tho muco-penoateum cover 
ing tho vault of the pharynx. The nmpicat fibrou* tumour of the 
jawa occun on the guma, and i* known a* the nmpia or jfWvi ejnJis 
Tho tumour ongmatca xn tho penoeteum of tho alveolar border or 
m the dental penoitenm it u of alow growth rarely reachea a large 
sixe, and begin* a* a firm pale, pinkiah tumour onamg from tho gum 
often in the mterval between two of tho teeth The tumour must 
be dirtingmahed from a locahxed bjperpUioa of the gum due to tho 
imtatioD of a oanous tooth or 01 fitting denture, and from the difiuie 
hypertrophy of tho gum* which baa eometime* been obaerved in eorlf 
Uie. A fibrous epulis ha* no aunOanty except in posibon to a aqoam 
00 * oaroinoma of the gum, or a myeloma beginning in tho mterior 
of the alveolus. 

Tthrotti iumourt of iMe bodg of tko are also mat with In 
the upper ]aw they may grow from the peDosteom of the extemsl 
aapect of tho bone or from that lining the antrum. In tha lower jaw 
fibrous tomoara are occanonally met with in the mtenor of tha bone, 
and by thaa eootiaaed growth may rmoh a large aua, expanding and 
thinning tho oseoo* tusoe and finally bureting through it. The 
aceomponying figure ibowa the right h^ of a lower Jaw tho nmti* 
of whkh la the seat of a large fibrou* tumooi of central origin in 
porta the tomoar is etiU covend by a thin layer of ezpaoded bone 
(Fig. 48) Tho diaeaaed bone wa* removed by Luton from a man aged 
do in whom the tomoar bod been obaerved for two and a half yeora. 
In ita early atagos a central fibroma of the lower jaw can aometunea be 
eoafly onuoleated after cutting away part of the expended bone which 
itnyfiT u it. In exnmining a central fibrona tumonr careful aearoh 
thould be mode for any evidence of a tooth embedded in it* 
rubatance, beoause aome flbroua growth* of thia nature develop from 
tho tooth**ao of an unertrpted tooth (the ao-ealied fibrou* odontomo) 
BIand-6atton figures a gr o wth of tlu* kind in a goat, the tooth being 
imbedded in a maae of dense laminated fibrou* Uaiue. Id tumoui* 
of thia nature depoaita of calcaroooa matter may be found. 

ETbroa* tuitioiiw of tha ii«»o-pharynx. — Tbeec tumour* 
onginate from the muco-ponewteum covering the under surface of 
the body of the *phcno*d or the banlar portion of the occjpiUl M 
It increase*, the tomour fill* the uoso-pharynx and pradnaHy ertenil* 
Into tho neighbouring cantiea. Mocking the noetnia and even 
lag into the maxillary antra and encroaehlBg upon the orbits The 
extraordinary extent to which each n growth mav encroach n^n 
the auTTOundiDg canUet U *em m a apeennen obUloed from a child 
under the mre of Rwhanl Quain in 1P51 The tumoor ha* eitendeif 
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llio Ictt ^u.U<•hlan lah« Into tho tympinura iirf P" 
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of the Royal College of Surgeon*, ha* the *hape and »ixe of a Urge 
ladney and weighed after removal To*, it ha* the itmchtre of t 
dense fibroma The patient waa a woman and, as both hdneyi were 
very movable, it wa* impoeeiblo to say to what extent the abdominal 
pam from which she anfered wa* attnbntable to the tnmotrr itiel/ 
When the tnmonr in the atomach was detected at the operation it 
wm* at firit suspected to be a hair balL In recording tht* case, Spencer 
refer* to a fibrous tumour of the atomach dewnbed by lloigagnJ 
it wa* situated in the posterior wall, weighed about a pound and was 
of almost bony hnrdnees. 

Fibroma of ^landa and otber organs. — Simple fibrous 
tomoars of the various sobd organs are extremely rare. In the 
breast, tumoura whioh to the naled eye appear to be composed only 
of fibrous tissue prove almost invariably on histological eiamina 
bon, to be fibnuidenomaa. In the ITnsmim of Umvcrsity College 
Hospital la a remarlabie specimen of a pure mtracywtio fibroma, a large 
thm walled {^*t bang filled with deeply cleft lobnlated mas»« attached 
by slender jicdiole* to the cy»t wall Althongh the lobule* of the 
tumour have an epithelial covering, there u so glandular tinue in lU 
vubetance, Hbroma* of the ovary appear in the early stage as small 
encapsuled nodolea in the substance of the gland They may how 
ever reaoh a elxe larger than that of a child s head, and as they 
moreaae, the ovanan tissue la stretched over them. In the Uuaenm 
of UniTemty College Hospital are two speeunen* of fibroma of the 
punu. In one of these the tumour appear* to hare originated in the 
fibrous theath of the corpora cavemosa immediately behind the gUns, 
and in the other the grow t h, evidently ansnig in the region of the 
corona, ha* involved the adjacent part* of the glens and body of the 
pern*. Small fibronatamouTi sometunea occur in the kidney cipccialJy 
In the meduUarr region, but are of no importance mrgicaUy 

MYXOMA 

A myxoma is a tumour composed of a peculiarly transformed 
connecthre tissae aimQar to that which is present normally m 
the Wharton s jelly of the ombiI»ad cord and in the ntrfous body 
of the eye. In such gelatinon* tissue the connective-tissue cells are 
branched, and by the union of the procme* a delicate reticulum Is 
formed the meahea of which are occupied by mucu*. which stains 
pmlc with thionln (Fig 49) A tumour of this structare has a soft 
jelly like consistence and in the fre*h atate ropy mucus can be sqocered 
(tom the cut surface. A pure myxoma Is undoubtedly very rare 
although myxomatous tissue f* not an uncommon conitltDent of 
tumoura of mixed ttructnre. Thus certam soft fibromas met with 
in the subcutaneous tissu^ and u connexion with nerve*, often 
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pr«fnt In iwrt* the itmcture nbora deacnbwL 8*rtomt*, endothe- 
liotnu, ebondromu, and Upomas tDcutr&to the tamo point. Bc{ore> 
tlrtrtlore, finally deciding that a given tamoni » a pore myxoma 
K b noocnaiy to tohmit It to a careful mlcrotoopio examination, and 
eertainlT not to depend npon the mero fact that the tnmonz haa a 
more or k*a jdly-llke appearance. Cartilaginous tmnoura, portocu 



Fig. 49. — Uicrotcoplc tectioo o( a T » y » pn<» ihowlnf a rctlcnhim 
(oriDcd by prncf ct of braoched conoectlTa tlaeu* the 

intemoinc robttanca comltti of ameua. From a bUDonr of tin 
tnbcotaneooa tiwua. 

laiiy m oertain ntoatioas, are babla to undergo a form of nmeoas 
•otUning of the matnx irhich glret the gtcnrth, m parts at least, a 
oloee retemUanoe to a myxoma. 

It b {nrthet neceaury to remember that certain new fonnationi 
of inflammatory on gin may doe^ retemhle a myxomatous grow t h. 
Thu U eepeasDy trus of the tunpie nassl polypia, whxh was at one 
time WTon^ deaedbed as a tomtrar Although a l polypus eon 
silts dikfly of a soft jelly like oonnectiTs tame, it b undoubtedly 
the recolt of a chronlo inflammatoTy hyperplasb of the mocons 
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mcmbmne, end aH tbo etogcs of lU formafaon can bo traced from 
tbe eariiest ttage, in which thoro u merely’ a thickening of the taucooi 
membrane m the ethmoidal n^on of the na»al cavity 

When, however all Boch allied conditions have been excloded, 
there etfll remama a tomour which deserve* the name myxoma. 

It may ooour m those aitoationa in which ordinary fibromas »nd 
lipomas anao, and clinically la unlikely to be dlatmgniahable from them. 
It has been met with ohicQy in the anbentaneoas and intarmoscnlar 
tiasua As an example may bo mentioned a tumour of the hottock 
regarded as a hpoma, which proved on removal to be an encapsuled 
myxoma extending deeply beneath the gluteal muscles. 

Certain soft polypoid outgrowth* of the mucous membraoea, inch 
as that of the bladder may have a myxomatous structure. 

GUOMA 

A glioma IS a tumour oomposed of tune resembling neuroglia, 
the speczal form of oonneotive tune found in the contrai nerroci 
system. S i noe neorogha antes from the suzlaoe epithehnm, a gHoma, 
unlike other connective'Usne tumours, is of epiblastio on{^ It 
oeouis only m the bain, spinal cord, and nerve*, and m tbe eye, 
where it antes In the retina. 

BtraotUM. — Exammed mktneoopieaDy a glioma coocista of 
rounded or it^ate <WT«, separated by a fdt work of very deheate 
filameota, which are beliered to be tbe branchmg proceases of the 
oelli (Fig W) In msny instanoes tbe cells are rarrounded by a clear 
space as in normal neorogha. Tbe blood vesads may be abundant, 
and tomobrnw prwent hyaline degaoeraticiL The vanaUons pre- 
sented by different specunetu are dependent chleffy upon differences 
in the length and number of the fibnla, which may tometimes bo so 
scanty that the cella appear to be in close apposition and the tumoor 
has the appeaianoo of a smaO roond-cen aarcoma. 

In addition to this ocIlQlar and fibnllary itruotnro certain peculiar 
cell {ormationt — described by StrCbe in glioma of the brain and 
by Flemer in ghoma of the retina — may bo present. They cooaht of 
epithohum like eella arranged raduUy around a central lomeru so as 
to produce the appearance of a rosette or the section of a tubule 
In the of retmsl ghoroa the cella of these rotette-Ulo fonnations 
have been supposed by some pathologists to be rod and-cone fibres, 
whfle those in ghoma of the bmln have been thoaght to bo detived 
from the ependymal epitbelram 

A ghema of tie eentrol nerrovs fy*<e« may appear as a drfait* 
tumour or may give nse to an enlargement of the affected port, such 
as tbe pons which to a large extent preserre* iU nstural form A 



loc*liicii gUorn* liM on Rotion a groy ot pinlmh grey colour nna bi 
cootatence aod «t iti lOArgtn pasm lusoimbly into the torroundmg 
brein mbeUDce nHthoot tbe pretence of a capenlr In the more 
diSoAO form it tjH be noted that the distinction betTeen cortical 
and medolUrr tabeUnce u lost. The tamom exhibits no tendency 
to inTolro the oretlying cerebral membranes. Tho ehiel chsngu 
occurring in gliomas are cyst formation and iMomorrhagea, vbich 
may bo smell and scattered, or to extensive as to resemble an apo> 
ptectio extrarasatKiii. The evsUo change may give tho tumour a 




Flf 60 — Ueroacoplc sccnoa oi ghotna of bram. 

honeyoomh appearance or may result in the fcrtmation of a ritight 
cyst, rrhwh may be of large aue. The gUoioa nsnally ocotta aa a 
solitary tmnoor 

A considfrable amcront of ^omatoua tisane is at timet present 
In dreomat of the brain, joit aa fibrona tissue dwt occur in ■ereomas 
generally Bneh tumOTUi are called gbo-saroomas.'' 

Gliasto (or jwwo^priieliotmi) of tte rriuw may be mentjoned here 
hat must be carefully distingmahed from ordinary ^oma. It U a 
rare malignant ttanom of the rttma occurring in young infants. In 
nearly a quarter of the case* both eyea are afleoted ^ growtha of 
Independent origin. It oondsts chiefly of am all round cells arranged 
in many laven around flne newly dsrdoped blood Tcatela but It 
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alao often contams roaette* compowd of oolomnar celli rwembluig 
the retinal rod* and oonea. The whole retina rapidly become* in 
volved, giving rue to a yeHowuh reflex from the pupil — the io-ctHed 
amanrotio cat s eye. If the eye is not removed, •eoondary gUu 
coma fupervenes, the growth apread* to the optic nerve and ortdtaJ 
tiasuei, and meta*taaea are formed m the brain and menlnge*, in the 
bones, especially of the ahull and faoe, and in the lymphfttie gland*. 
Gbotna of the retina is probably derived from a deposit of nndiffwrw 



Flj 61 — Microscopic tectioo ol a cboodrotna, thowim carttla^ 
cell* Ijrlnc In a hjaltoe matrix and fibroo* ti**ue fcrrolng 
the capsule of the tumour 

tiated embryomo retina, which undergoes o delayed proliferatko 
under abnormal condition*, giving n»e to a miLgnant growth It 
u thu* not atnctly a glioma, but resembles glioma in being of ncurel 
epiblsatio origin 

CHONDROMA 

A chondroma i* a tumour which ha* the •tructure of cartilage 
much moro commonly of the hyaline than of the fibro-carfflaginoui 
type (Fig Cl) Certain eartflagfnoua new formation* are met with 
which do not partalc of the nature of tumour*. For faiataoce, the 
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Irregular outgrowths which occur kt the margms of th« articular car 
tHagca, eipeciaUy m counenon with ohrtmio oateo-arthritis, arc clearly 
hyperpiastlo In natnro. Similarly lha cartilaginoui outgrowths some- 
time* occurring in the cartHagea of the larynx com hardly bo regarded 
as true chondromas. 

In the Urge Joints, otpeclally the knee, cattflsgiDOus bodies occur 
which originsto In the tynorisl fringes, whero cortflsgo celia can bo 
demonstrated normally Such bodies often tend to omfy and 
olthcragh at first attached by a pedicle to the synonal membrane, 
freijuftntly become detached and form looee bodies m the joint. These 
again cannot be regarded as true tumoor formations, partioulady as 
they an often asaocuted with, and doubtlesa rteult from, chnniQ 
jout disusei. Lastly In the region of the bmmchisl clefts congenital 
malformations occur m which cartflage may be p r e se nt. These an boat 
Qlustnted by the so-called accessory aandes, which consist of a central 
bar o! cartflage covered by skin, and aomettmes a mnacnlar layer 
and which are seen most commonly in front of the external ear but 
aometunea in the neck. A oartflagmona pnjecUon of tha natun in 
the neck may eorreapood with the orifice of a eemcal fistula. 

Btruoture,— A ohoodroma U osoafly perfe c tly encapeuled and 
often very lobuUted in ouUme. Ita eonststoiee is firm, but much 
leM hard ■fwt resistant than that of bone, and often the tumour gives 
on examination an aimoct dastio aensatioo to the fingeia. On section 
a chondroma U seen to be oomposed of lobules of cartflage held together 
by septa of fibrous tissue. Tbs cartflage has a uniform, bluish grey 
slmost tnnslueent appearance like ground giaea, but is often modifi^ 
by one or aaothar of the secondary change* in its substance to be 
deaenbed bdow As oartilagmom tamom* difier considerably m thdr 
mode of growth according to tbs poaltioo which they occupy it will 
be oonvtnient to describe aeparately some of the most important 
raneUea. 

1 Cartflagmous tumoms of the lo»g bonei occur m two forms, 
the more common of whuh is charaotmxed by its tendency to 
tion, (a) (ksyfpJig ehondmtnoM are especially common in the Jong 
bonea of young subject!, and arlsa very eonstantlT lu close pronmity 
to the epiphynal cartflage, being almost urvanably attached to the 
extremity of the diaphysis. These tumoUTB, on account of their 
toadency to oadfy will be considered more fully under the osteomas 
as cancpeUous ozoatosea (p. 4SI) 

(b) A much rarer form of chondroma of the long bonas occurs, 
hi which the tumour shows no tendency to ossiflcatiocL It probablj 
origmatu* usually in the epiphysial cartilage and grows eitemafly 
aomatunaa reaching enormous dimensioTis. The extrema lobulstion 
of tha tumour Is an Important point in the diagnotis. In one of the 
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ipecimetw m tlio Moicam ol Umverwt^ Colltgo Hwpital » tumour of 
tlua iiAtaro growing centrally m tho lower end of the femur bai pro- 
jected antenotly and po*tenoily through opening* m the cotoport 
tugrao (Fig- 62) In p»rta the tomonr « cyrtks, and the niKToscope 
showa that in aocoe plaocg the oofter lobes of the tomour conaot of 
pure rovsomatou* tuane. The patient from whom the tumoor ww 
removed woa a woman aged \ eenaation of cggtheU-crackUng 
obtained in the tnmoar led to the belief that it wna aurroomled hr 

, _ expanded bone, and for 

« I this reason tho diagrtons 

t < I of myeloma waa made 

> / ISccrJy four year* after 

f * amputation was performed 

f y ■“ tho patient was in good 

Q health and free from any 
cndence of ircurrence 
CartiUginoxtf tumoars of 
i thla nature m the long 

s bones iDDSt bo carrfoDy 

diatingwabed froro chon 
/ ' / Sk k“T^ dnfying soreomss, which 

A X ^ ff ^ »n some irurtance* mav 

'' .^4 ccnaist so largefr of car- 

X ‘;r^ tdape aa to rcsemhlo verv 

» cloaelv a simple chondroma 

\ *1 *° eppeanince (p. C19) 

^ 2 OirtOagmous tumoari 

\ _/ are not onoonunoQ i« On 

■' kamd m connexion with 

Fig . 1 ,, j 

phalaDgi?t, ana lea* fre- 
quently occur in the correwponding bon-cs of tho foot ther are often 
multiple and mar thus oceoaion ^e^y tenoua defomuty A car 
tilaginotu tumour of this oatoT* onginatc* m the mtmor of the boor 
which IS gradually expanded untfl the growth jrrotrade* through the 
compact titsue sometimes forming a maa* of considerable me (Fig 
53) In this variety of chondfom* the only raodificafion eormnooly 
met with in the structure of tho tnmoar u caldheation (Plate 31) 
Thu does not modify the cUatcal featores, but in a section of the 
tataoar u recognized by the presence of small area* of opaque veilow 
granular deposit in the scmitraialucent cartilage The calcareous 
deposit aometUne* occur* also in the atrond* of fibrous tiasue which 
hold together the cartdaginou* lobolea. 

Ossification u rare but not tmkaowti, in ths* variety of eheodroma. 




cJwndromaj erf tbo Caitatl fnmo pri ar« p rea eol 

bi the firrt «ad »o«rnd metmcupal^ u wtD as tn the firtt and 
ttcood phaUngea of tlM fai>fi-x the phalanx of the 

finger The tumour in the aeczaad matairarpal b 
pfobabij' extenairtl/ cxldfled. 
i ^r wm ij C J 


Plate 31 
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ShattocV Em di*cribed » ca*e of tliu Mtore iH whkh, « the r«*Qlt 
of olcerttwo o{ the overlying ildn, tho oeeified p*rt of the tumoiir 
ooderwent necroeiB md epontaneona •epaiitwJti the eame wnter 
tljo refen to a ■pecimen in 8t. Thomaa s Hoapital UoMimi, of a Urge 



Pi* M,— SecticQ of a finger aU tba bonea of wtdeb an the >eat 
of central cboadromax. The prodmal phalanx haa been acci> 
dentallj (ractored. 


cboDdioma of the fifth metacarpal bono the boQowed-out centre of 
which opeoa a wide ulcer in the din Dieae eartiUgmcut tomoun 
of the flngen are unconnected with the articnlai cartilage:, and it ia 
indeed mtemtmg to uoU that there appeara to be no recorded 



Fig — Choodrocna of e rib, in aactfoo. The tumoitr ia 
attached to the rfb dose to the coati>-cbondral jtmcUon. 

inatance of a true aartdagbioiia tnmoar originating in artieuUx 
cartiUge. 

3 Cartilaginoua tnmonia of Urge aue occaioonally grow from the 
ioay «o2» of Uto dtil and prfvta. In the funner artnation the tumour 
whilat projecting externally may alto ejicroach upon the thoracic 
canty In a case of chondroma of the thoncio wall which t^rnr 

2 B 
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OBder oar noUco the tamour projected m the maminaty pegion, and 
the hard, lobulated growth, ptuhing the breaat forward, nmulated to 
a certain extent a tamour m the breaet Hself Althou^ when of 
largo mxo each a tumour bo obacarea the rih* aa to appear to inrofre 
a considerable area of the cheat wall, it probablj* ongmatee from a 
singlo nb m the Ticmitj of tho ooatal cartilage. A Tnall tumoar 
of this nature la illastrated m Fig 54 the part of the rib with 
the tumour attached, having been removed by operation without 



Fig 66 — Section of a large efaaodroma of the pelvis. Large cjits 
resnlting from rancold softening are present in the tumour 
The tumour arises from the sacrum, and the rectum, vagina, 
ax>d bladder are seen between it and the symphTsla peUs. 

(nu aW /tmr a L atrtrnO CrSrf 


injoiy to the parietal pleura whleb was, however verv intlmatelr 
adherent to the snrfsce of tbe tnmonr 

Similar cartilaginous tumoura occaaionallr arise from the bones 
of tbe pelvis. The specunen illiistmted in Fig 6 j was from s womsn 
aged 21 who was under tho care of Herbert Spencer in Universitr 
CoUege Uoapital. Tbe tamoor which was known to hsve been grow 
ing for seven years, caused obstmctioD to labour snd death occurred 
after hysterectomy Both kidneys and ureters were diltted. 

It IS sn inler^ng fact that these cartllapncmi tomouis of the 
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chart «iid palrU appear to tlioir no tntdency to oasficatwn, bat are 
Uable to mucoid aoftemng with oyit formation (Fig M) The tumourB 
illartrate la an extrema dagrea the lobnUtion chamctenrtio of ohon- 
dromaa, "Twt the preaence of axtentiTe mucoid aoftemiig aecounti for 
the that aome of the moet prominent lobule* may be elastic or 
eren giee a weH marked aanaa of flaetaation. 

Except m connexion with the bone*, cartflagmoua tomoutf are 
rare. They oocaawnaHy grow In and /oaeia- Encheen refeta to 

three eaaei, the tnmcniri bong in the tibuhi antieua, rartoi extemus 
and pectoral moaclea rapectirdr lartoo remoTcd a chondroma as 
large as an orange from the tower part of the vastus extemus muade 
ol a boy aged 16- Ik had been growing ior three years, and was first 
noticed two months after a blow In the Museum of Umveisity College 
Hocpital IS a tmad tumour compoeed of sewral lobulea of cartilage 
w Kifb was remnred by Marcus Beoh from the flexor tendon sheath 
of the Index finger m the palm. Before operation the tumom sras 
mistahen for a gan^&om 

Butlm and Spenocr refer to congenital cartilaginous and boov 
tummzn onoaconalty found in the A>agu« and probably aasing in the 
fatal a tro e tor es whreh give rtae to the aeptum. Theae authors quote 
the obaervationj of huasbaum and Uarkowshi on the aeptum of the 
tongue in human fatuaea and new bom ehUdren tber describe an 
eocapsuled s tr uc tur e eontainmg fist and aomebrnt* rods or ulands 
of ^aline cartilage, oapeeiaDy near the hyoid bone. 

— The diagnorta of the eommon vaneties of chondroma 
growing from the bones n tardy attended with diifioulty It li a 
Eoatter howeret of great prac ti cal unportance that, in certain 
malignant tumoura, cootainoig cartilage, the latter may ao pre- 
poruiezate orer the other eonatztusnt tasoes that to the ni^ed 
eye the tumour may appear fo b« a pore cSondroma. This wiH be 
referred to subsequently in conndenng ehondnfymg mrcomsa of 
bone (p- 633) Ear instance, oertam cartflagmcras growths affect 
mg the hones of the face mint mostly b« regarded aa of this nature 
(Thnstopher Heath, in hn * Injuma and Duaases of the Jaws,'* refers 
to tereral stnldng caaea in whiab a cartilaginous tumour probably 
beginning in the maxilU baa gradually enisoached upon the naigh 
bounng foi e w , and extended to the orheta and cram.) Q^ytty In 
Lawsons taae ten operations were performed during a period oI 
eighteen years for a reeoiiiQg oaitilaginDus tamour of the lower ]aw 
which was undoubtedly a cboodofying aarooma, A careful histo- 
logical examination will usually serve to datinguish pirt, % tumour 
from a pure cbondroma. In the latter the lohulea of oartflage ate 
held together by a Tarying amount of ifanple connective ti»ue. lo 
a chondiifying aarcoma on the other hand, the tissue between the 
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lobnlM la nohly ctllalar and generallj a gradual tpanntion can 
b« traced betKeon the typical encapsnled cartilage cells lying in a 
hyaline ground auhttance and undikerentiated coUa with a scanty 
granolar or fibrUlated rtroma. 

The most atrilang lOufftration of the fact under oonsidoration u 
afforded by the hietonoal case of ahondroma of the teatiole rocorded 
by Paget in 1835 In this oaao a tumour of the taeticle, oompoaod 
apparently of pure cartilage ertonded upwards along the ipermaDo 
cord and ended in a swelling in front of the vena cava. The growth 
perforated this reaael and thui reached the lungs, which were the 
teat of numcTous oartHagmoos depoaite Altbon^ donht as to the 
purely cartilaginous nature of thia tumour had been eipre es ed by 
Butlin, it was not until ISO? that Kanthack and Pigtr further inreati 
gated the epecunen and ooncinatvely proved that the tumour was 
of mired Btructure, which atill later investigation has shown to be 
that of a teratoma (p 621) 

It u probable that in the few reoordod msUncea of oartHaginotu 
tumoun of tbe breast the cartilage has been present m a mixed growth 
saroomatous m nature. It most eiao be mentioned that, in oertaio 
endothobomas occurring m oonnexioQ with tbe salivary glands and 
the neighboonng parts, cartilage is a common element m the stroma, 
and may bo so abundant as to give the tumour the elmieal and macro* 
Kopio characters of a chondroma. Finally cartilage is very often 
present m teratomas, sometimes in the form of shapeless masses, but 
in some tumours id a form having a more or less close reeemblance 
to a definite festal structure. 

Traatmdnt. — A cartilagiooas hunour unconnected with a bone 
can usually be removed cajily by enudeabon The cartDaginous 
tumours of the metacarpal bones ond phalanges, when single may 
sometunea be removed without saanfiemg the finger or even removing 
the affected bone. If howover aa is not uncommon, the tumours 
are multiple, the question of removal must be detennlncd by their 
sue and distribution and the resulting deformity A chondroma of 
the chest wafl may sometimes be deaft wifi by remonag tie par* 
of the nb from which it onginatca. 

OSTEOMA 

Vn osteoma or exostosis is a tumoor composed of bone. 

Bony formatioDs which do not partake of the chiractcri of tomours 

are very common e.g theoa»eoosdepo«tf which oceuroa tbetrtjcnlsr 
extremities of the bones in connexion with many chronic joint diseases, 
sod the bony masses sometimes found in mnscles as the result of 
injury Such chronic Inflimmatory osseous hyperpUslai are of moch 
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prictial impott*n« on aecotmt ol the clo« rwembUnco they m»y 
•omehme* b«r to true bony tnmonre, md will reqmro farther oon 
oderatKm from the dltgnoftlc point of tww 

Like aoTTOAl bone, osteomu orcon in tvo formi, the compact and 
the canceUentfi »T¥i deretopB m a manner ctiriea ponding to the tiro 
normal proomea of oaslEcatioo m membrane and 10 cartilage. True 
oateomaj are rare except in connexion mth the tkeletoa. 

Oanoelloua ontftoniiu — ^nuatomoor vhieh ta commonly knom 
aa the tpongy or pedunculated exoatom, has already been mentioned 

in apeakmg ol cartilaginom tnmoara, 

aa the oaaifTing enchondroma (p <1B) f w ] 

It la essentially an aSeebon of the / J 

bones donng the period of their grovth. / I 

and the progre a cTe ossihcation in car- ^ i 

tflsge by whicb the tnntoor cnmmcDCCS \ j 

and contmnea its gnnrth la ctoaely cor- ■ 

related snth the growth of the bone on ^ 

which it ti situated, for it rerr raidj \ ^ 

eontiouea to increase after the normal i I j 

peood of growth of the affected bone ] ' I ' 1 ^ 

has eome to an end, althoagh it often | l ) I ^ 

ceases eartier than thia. The position i \ , 

in which a spongy osteoma anses from ^ 

a bone ts rriy constantly the diapbyiu ^i| 

in the lumediste nesghbcnefaood of an , ^ 

epiphynal fine, althoagh as the growth ^ . 

of the bone advances, the d^ance -g ^ 

between the turoonr and the epipbyss i | 

u proporti o nately Increased {Fig M) ^ w I 

This very oonstant position of the ^ 

tnmonr gires strong support to the — Canctnma osteoma 

tluit It KIM. m > *” 

part or rest of the epipbyusl 

cartilage which, bemg from its ledated posrtHm prevented from 
taking its part m the nomtal growth of the bone, forma a Bapertfoona 
bony eicre*eijee or tnmcsrr” but is still more or Iw subject to 
the time hmita ol the growth of the epipfaynal cartilage haelL It is 
also of interest that these tmnoars are most common at those 
extremitim of the ksig bones at which the epiphyses continue longest 
to grow 


Examination of a itni growing eanceDons oeteoma ahowi the 
foUowmg pomta The tumour ts pedunculated It may be mush- 
rooTD-ihapoi, but more often the btilbouj extremhj projects obbquelr 
from Its ccaistncted base. A, fibrous eapsule covets the tumour and 
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around the attacliment of the pedicle u ccntmuouj with the pai- 
oiteunn A layer of hyaline cartilage u present te a cap to the tumoar 
and pematB during the penod of growth* Around the canoeDma 
bone which forma the centre of the tumour la a thm, compact layer 
which, beooming thicker at the pedKlI^ is continuoua with the com- 
pact bone of the ahaft, while the cancelloua tiame of the tumour u 
continuoua through the pedicle with the intenor of the bone. Thui, 
if the tumour la ahaved off from the bone, a defect in the compact 
wall of the latter la exposed, eo that aeptio changes oocumng m the 
wound may r e adi l y extend to the interior of the diaphyna — a aenooi 
complication which formerly waa likely to follow operatioru An 
advemtitioua buraa la almost alwaya present orer the aummit oi a 
Bpongy exostoaia, and has been known to be the teat of an inflammatory 
exudation or extrayasabon of blood. 

Cancellous oeteomaa are most common at the lower end of the 
femur the upper end of the bbia, and the upper end of the humenta. 
In the first two ctuabona the tumour u more usually situated on 
the internal aspect of the bone They are not howerer confined 
to the long bone*, but are met with in the neighbourhood of epiphyses 
elaewhere, such as the Tertebnd border of the scapula and the emt 
of the nium. 

The tumoun are more oemmoo in boya than in giria, and are aom^ 
timea hereditary They are often multij^a The bones from which 
they grow are ufuaHj othennae normal, but aometimea impamnent 
of growth or irr^ular deformity of the bone haa been observed, and 
in tome cases of multiple oeteomsa the bones present endeaccs of 
noketa. Goesage and Ctdmg bave collected records of 67 famfliea 
in which more than one member waa the lubject of multiple car 
tilagmoaa eroatosea. In these families 199 males and 89 females 
were affected in several matsoce* the ccodition was transmitted 
through females who were themaelres unaffected. 

A apongy exostosis is rarely prodoctire of any aymptoma other 
than the presence of the tumour Pain la exceptional bat some 
interference with the free n*e of the part miy occur if the tumour 
u so situated as in the neighbourhood of the knee, that the adjacent 
tendona are displaced. In a case under the care of Bflton PoDard 
e spongy exostewia growing from the ventral surface of the acapula 
near the vertebral border In a young girl *o raised the bone from 
the cheat wall as to suggest at firat tight the deformity so commonly 
met with m latcro-rotatory curvature of the spine An eioetosia of 
the pclvu baa been known to esuse ininperable obstruction to 
normal delivery 

The luhun^l eiostom deserve* special mention. It is most 
common on the doraal surface of the distal phaUnr of the great toe 
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*nd !j to bo iBort htqaea^y met with in femnk*. It c«ufe« 
tntonie p*bi u it project* opwtrf* beneath the edge of the n*IL The 
Utter becomm bnttle end bieek* ew*y eipodng the tnmonr itiU 
covered by the neil metiix. Uleemtuai U then Ukely to occur end 
the groirth of exuberutt grenuletiatte obeourea the imell, bony tumour 
beneetlu The etmcture of the tumour ie identicel with that of other 
eenoeDou* eioetoeee. It i* very rmte except on the greet toe, but 
he* been teen on the dngert, where, ta one ee*e, the pern eeoted by 
pceno-pUymg fiat drew attention to the prteence of the tumour 
The removel of e 
ipoDgy exoatoBi pre- 
eent* no tpeoml diffi 
oultlei hot it 1 * 
eetentul thet no pert 
of the certiUgmous 
covenng be left. The 
tabuQgoel ezoetoei* 
can be roiLored after 
erolskm of the Mil, 
end emputeboQ of 
the toe U very rerely 
neoeaeery 

Oomiiaot o»t«. 
oma-— Thii venety 
of bony t a zn o a r 
which on eoeount of 
it* extreme doicity 
1 * known a* the 

®*'*^^**’ Flf. B7 — Compact mteome of tabular pertlaa 
u*aally oocura m atn- of ocdpital bcoa. 

rton. wiKi nuiK»t« 

It* origin Indepen 

dently of eardUge. It u gennelly attached to the surface of a 
bone and, unlike the ^Kcigy eamtoria, i* temOa. 

An ivuiy ex oatoa U i* most cummon on the vault of the «Vnn, 
espeeUny the paneUl and frontal bones, where it focm* a ilowly 
growing, and naaally ■mail, aeflaOe tumour of extreme burdn ro", over 
which the coalp morec freely THw tumour la usually ailigle, but 
not vary rarely two or more may be preacrt. Whai qortc *m»JT 
rt n uBially benu^heocal, but as h mcrmMS it teed* to become 
ooui c al or limpet-chaped (Fig, 67) Extremely done have 

owanocaDy beem met with on the raner aspect of the alcuD and have 
neoesutated operaUre mteeferenee on aceoent of ■ymptonn o«'uied. by 
ptemure cm the brain A* a rule, tumoon in thi* dtuatKin are more 
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irregular m abape and leas smooth on tbe surface tTian those of the 
external aspect of the sknll 

Ivory exoetoees occasionally grow m the frontal spbemadil 
amuses and ethmoidal oeTli, the tnmonr probably ongmiting in the 
penosteum li n i n g the oavjty When such a tomonx occupies the 
frontal sinui the fiiit symptama are those of a slowly WTwunng dis- 
tension of the i QD ua , but later the tumour may project intn the orbit, 
dis pl a cin g the eye outwards, downwards, and sightly forwards. Spea 
mens are m emsteace of enormous tumours of this nature, ri i w nhltng 
large nodular manes of marble, and encroaching on the cranial ooTitr 
(Kg. 68) Ivory eioetoeea may not only extend mto the orbit from 
the frontal smus, but occasionally ongmate m the orbit, ususBy from 
the upper border 

Bony tumours, sometzmes reaohmg a large of dense or 

cancellous structure, oocasunally oecur in the ]aw8. In the maxiBa 
the tumour may ongmate on the external aspect of the bone or in 
the antrum m the mandible it may be central or penoeteal Ivory 
like oateomai of the mandible are roost likely to occur m the region 
of the angle. 

Another unusual site for an osteoma is the wT t «<mfi] sndJtory meotus 
where the growth may be atber ivory like or csncellcms. Loss of 
hearing and other results may follow the blockage of the meatus. 

It IS doubtful if a true osteoma ever occurs except in connexion 
with the skdetoa, end probably small tumonn of the and other 
parts which have been desonbed as bony would prove on mvestigatioii 
to be merely calcs reo os. ftmsil otfeous depots occur in other 
growths, such as chondroma and Bbroma, whilo the ossifying ear 
comas will be considered subsequently (p 6S0) Bone is a very 
common constituent of teratomas, in which it may tsk-e the form 
of fcptnl part*. 

Diagnosis of osteomas. — The recognition of the common 
forms of osteoma is usually easy In peduneolsted osteoma of a long 
bone confusion has been known to anso os the result of effusion into the 
overlying borsa A small bony prominence m the neck above the 
clavicle is probably a cemcaJ nb and roost not be mistaken for sn 
exostosis. An ivory exostosis on one of the cranial bones can hardly 
be mistaken for a penosteol node. 

Extensive osnflcation of a sarcoma may occasrenaDy lead to a 
mistaken disgnoeii, and Indeed snoh a tumour may appear on section 
to be a simple osseous growth. 

Certim inflammatory bone-forroations may closely resemble osseoo? 
tumours, although in theee circumstances the more difluse character 
of the enlargement u likely to resemble an ossifying sarcoma rather 
thsn a lunpie osteoma 



r fig, — iTorj cxostoiis, probab^ orl^matmc in ooe of m« 
Lrontal The tumour bai aaqianded the bone aad «D 

CToeched upon th« cnnUl caTlty orhita, and ntifhboailnc parti. 

VmMwm Co^TM^) 
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Id ths ooDQexion the cxtraotdmary depoct of new bone wbcb 
may gradually occur around a amall Bcquestnun u of great pracbctl 
importance To thu condiboD Paget applied the graphio name of 
^uiet ncgrof n a , and every ao^geon ahonJd remanher the o re in 
which amputation waa performed at the hip-]oint for a anppoaed 
o«ifymg tumour of the femur hut m which the enlargement of the 
bone waa due to chrome osteitis aronod a central sequestrurcu In the 
lower jaw inatanoos of the miDUcry of an oaaeoui tumour by chionio 
infl a mm ation of the bone ore not tmeommom A apeomien in the 
iluaeum of Umveraity College Hospital well illoktiatea this point. It 
consists of part of the right ode of the body of the mandible remoxed 
by operation for a suppoaed bony tumour In the mtenor of the 
dense mesa of bone la an irregular cavity containing an Imperfectly 
separated sequestrum and the fang of a tooth. 

In connexion with bony tumours of the jawa, it may be remarked 
that some of those recorded as central osteomas have been examples 
of odontoma and referenoe most also be made to the rare diseaK 
to which Tirchow gave the name leonJuttii oantm. This sffeetioD 
usually begins ui early life as a thickening of one of the facial bones. 
Teiy gradually the enlargement extends and may spread eventually 
to dC the faoial bones ai^ those of the ccanmm, prodoemg difose 
enlargements and hyperostoses whieb encroaoh upon all the nagh 
bounng cantiea, prodaoing hideons defonnity and various symptoms 
doe to obstruction to rorptnboD and pressure on the brain sad cranial 
nerves. The affected bones are converted into thick masses of 
spongy oneoos tissue, the spaces of whleh are occupied by fibrUlated 
tissue. Nothing is known concerning the cause and nature of the 
disease, and it Is only in the earlier stages, when it is limited In extent, 
that it can at all resemble an osseous tumour In some cases of endo- 
thelioma of the dura mater the growth inrsdes the oveilymg 
skull and leads (o the formation of a localised thickening of the 
bone, which may cause a hemispherical sweHing on the dteiusl 
surface Such a condition may bo mistaken for a primary bone 
tumour 

Treatment. — An ivory eioetoais of the outer surface of a cranial 
bone rarely requires removal Bony tumours of the frontal sinus 
have occaaionally been remerved by opening the enlarged ea\^ty and 
((ipcrating the tumour from its site oi attachment. In the auditory 
meatus the removal of an osteoma may be an urgently necessary 
but difficult procedure Speeldog generally It may be said that 
when practicable so ivory osteoma should be removed by dividing 
the bone from which it ariees rather than by the older and more 
difficult method of gradually dividing the bare of the lomoor 
itaelf 
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ODONTOMA 

In » cl4*iflcatioii of tanKmra Wsed entirtly upon rtroctnre the 
narriA odontomfc mut be rt*trioted to tho*e bonellte tamoun 
which eowi^t of one ot nwre of the tpocifll dental tlieue* — enamel 
dentine, and cement At the present tunc, howovcr it u CTMtoniaiy 
following Bland-Bntton and other pathologute, to employ the term 
in a mveh wider nnae and to define an odontoma aa a tnmont 
compoaed of dental ti^nea In Tarying propoTtiona and dlfleient dt^teca 
of derelopment, anamg from tooth-genna, or teeth atfll m the prooeas 
of growth.” It will be aMH that, according to this definition of 
odontoma, all tnnioarB which are behered to owe their ongin to 
etroa ■twI irregulantka in the derelopment ot the teeth howerer 
widely they may difier in atroctoie, are inelnded under tha name. 

The chief faota ooneetning the derdoptnent of the teeth may 
briefly be mentioned. From the epithehum of the gum a down' 
growth (dental epitheliom) oemm Into the mcsoblaat and, beeommg 
thickened at the ntea of the fntnte teeth, forma the rpeciil enamel 
organ from whloh the enamel la developed. Into the deep enrface 
of each enamel organ a ptooees of the meaoblaat pTti}eeta--the dental 
papilla — and from this the deatue and the pnlp anaa. Around the 
enamel organ and pap3U a layer ot coodcoieed Taacnlai meaoUut 
forma the dental aao, from the umer part of which the layer of cement 
which oorets the dentine of the fang doY^opa. The dental tae and 
Ha eemtenta are together kuerwn aa the tooth folbele. 

The derelopment of thoae permanent teeth which replace the tem 
poraxy eat la m all eeaential respieota aimriar except that the enamel 
organ, uutead of b«ng formed by a direct downgrowth from the anrfaoe 
eprtheBtim, aiiaea aa a bod Eke thickening on the itrand of epitb^hnn 
(tooth band) which oonnecta the enamel organ of each temporary 
tooth with the nrfaoe. 

From tha it a endent that tnmonza of Toy varying itrnctiire — 
epitdaatie and meaohlaatie — can aoae in oonnezion with the changes 
ooncemed m the development of the teeth, and, aa Broca hta ahown 
the actoal itmctare of the tnmom wfil depend upon the period at 
which it anaea. 

In 1B8S Kiliteei pnbliahed some important oheervatioQj in lahiob 
he waa able to ahow that epithelial oella, rapire ae nfan g parts of tho 
common enamel-gorm which are not actoaHy ooncerned m the forma 
bon of the enamel organ, may atlQ remain in the adult paw To 
theae ejiithelial remama be gave the name ” d&m ^pthflian* 
paradoitaiTea, and it U jirobable that certain oyabc and ephhelUl 
tnmonra of the laws originate in them. 

Pdlowing the cUmficatlon adoprted by the Committee of the 
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Bntuh Dental Aasociation, which u a ilight modification of that 
ongmflDj made bj Bland-Satton, the following vanetiea of odontoma 
are recogmted — 

1 Epithelial odontomo.— The thxee Tanetiea of odontome 
mclnded under tiua heading and chaiacterued by their origin in the 
dental epithehoin are the mnltilooiilar cystic tnmonr denfigcrom 
oyit, and dental oyat, 

(a) Multllocular cyat — Ocdunng much more commonly In 
the mandible tban in the maailla, thia tumour preecnta Itaelf ai a 
central growth which gradually expanda a conudeiiihle pert of the 
body and often the ramua of the jaw mto a thtn irregular bony ihelL 
The tumour itaclf, aa the name unpliea, a compoeed of a number of 
(^^tfl mixed with a variable amount of aohd h»na Sometiiaea the 
oohd growth forma the bulk of tho tumour which haa then the macro- 
Bcopw charaotera of a fibroma m which tie cysts may be acarcelr 
vuable. whilat in other caeea one or more of the oyats at tain a coo* 
nderabla aixe, os (he cysts are ontformfy «maf] and the whole tumemr 
has a honeycomb appearance. The expanded bone of the mandible 
especially of the outer table la often so thinned as to give the well 
kuowD aenaatioQ of cggshell-cnckliog The teeth b the affected pert 
of tho jaw become loosened, and u the plsco of those which hare 
come away tho tumour projects beneath the guma, and one or more 
amuses may lend into cysts in the growtL 

Examined microscopically the solid parts of tho tumour pretent 
a connectiN^tiaiue struma in which axe branchmg spaces fill^ with 
epithelial coDa. The cells forming the peripheral layer of the cell 
manes are usually cubical or columnar in shape wlulo the remaimog 
cells ore amoD and eJongated or angular The fannatjon of cysts u 
due to changes in the maasee of epilbeUnm the central ccUi of which 
undergo degerwratioii, while tho penpharal cells reiuain as a lining 
to the cyst (Fig D9) 

The lumoor usually occurs m young aduft women, and partucs 
a elowly progressive coarse often extending to many years. 

Tho epithelium of tho tumour probably anses from some port of 
the dowugrowth of the epithelium which la concerned with the develop- 
ment of the teeth, or in tho remains of this epithelium described hr 
Malaascz. It is probable that b aome cases a tumour of this ooture 
may arise directlv from the deeper layers of the epithelium of the 
gum. The resemblance of the histological stnicture to that of basal 
cell tumoora of the ekin la indeed very atnlong 

(b) DentIgeiTJua cyst- — This vanety of epithehsl odontomc 
(also knosn as foihcuUr odontoroe) occurs as a engle cyst, found 
rather more commonly m the msodiUe than b the roaiilia. The 
cyit is hned by an e^thelial layer of varying thKlmess whkb has 
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been known to uenme ft papQlwy ftinnigwnent, ftnd m rftro jn*t*Dce* 
bfts pmented m pftrrt ft ttroctaro rimiUr to tb*t found in multi 
locular cjwtft. It maftny ooeur* m connoxioii with n tooth of tho 
pemiftnent ftct, luoct commonly ft cftnine, but tmrely tte tooth in the 
cnt U lupcronmemy or one of Ihft ttmpor»ry ict. The tooth itielf 
u often incompletely devdoped and iti crown projocti into the cavity 



Fig W — Uleroacoplc lectlon of cjtli c tpltbeUal tmnour of 
mandfbfe. 


of tho oyat. The cyit as H taereasea cause® oipauiioa of tho man 
dible, and when oecumug m tho tooriila may extend into the antrum 
and OTentuaHy tho bony ahdl may become k thm as to yield on 
pleasure with the finger and givo Ae lensation of eggihell-cilickUng. 
Secondary changes due to in^mmaboTi may occur The diagnoats 
of a dentigerous cyst from other central tumours is usually suggested 
by the abaence of one of tho teeth in the poirtion of the enlargement, 
end may be rendered certain by radiography 
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(c) Dental cyst — Thu form of epithchal odontoino occun u 
a cy»t in connexion ^nth the permanent and nomiallj erupted tooth 
It IS osnallj- angle tn<l occara at any age and in other jtw The 
oyrt may reach a considerable tixe, expanding the bone and extending 
into the antmm Boppuiation with the formation of Birifwiwt opening 
into the month la not uncommon Ac epithelial lining can generally 
be demorutrated m the cyst. This la aappoeed to ariao from the re- 
mains of dental epithdiom, bnt the fact that oyite of this vanrty 
usually anae in connexion mth infected 
") toeth auggerta that they are inflammatory 

A- m nature. 

^ The treatment of mnlhlocular oyat 

% ^ \ ^ conaiata, when powble in the remora! of 

.. the tnmoor bat m aomo caiea re sec tion of 


\. - ^ some part of the jaw mar be unsroidable. 

DonUgorooa and dental cysta ahonld be freely 
opened from the month, any nnempted tooth 
in the former eitiacted^ the lining removed 
y**^^ and the aiae of the canty rtduo^ as moch 

as po«ibl© by cniihing together the « 
f ^ panded Uyws of the bone. 

K. ^ Compoalt© odostomA. — Com 

> posite odontomes are ‘'dependent upon 
aberration of the enamd organ with othei 
dental basneo. Kumcroxu vancQea are 
recogmxed which need not be described 

Fig 60. — Composite 

odontoma, in section^ _ , ^ j . 

The tnmour consiits complex compoaito odontome 

of a marUe-Uke mas represented in Fig 60 was removed by 
of dental tisioes. Chnatopher Heath from a young woman 
of 18 The tumour had caraed eipanaioo 


of the nght half of the lower jaw with supparabom A potcb ol 
apparentiv bare bone could be fdt within the mouth, and it waa at first 
doubtful whether tho case was one of aunple nccrosia of of necrosis 
secondary to tho growth of a tnmoor in tho bone. Eventually the 
tumour wai removed with an elevator without sacrificing any part of 
the jaw This case illurtratea the difficulty which may occur in the 
clinical diagnoau of an odontome and the importance of distiBgo Wiing 
it from a tumour of the bone ao that an unnecesaaiilv severe 


operation may be avoided. 

3 . OonneotlTe>tiaaue odontome- — Under this heading 
are included flbroui odontomet and cementomea. A fibrous 
odontome results from fibrous tbickemng of the dental sac and pre- 
sents itself as a central fibrous ttunour of the jaw In which an uu- 
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empted ind often imperfeotly dorelopcd tooth U embedded- Tbe*e 
t nmn nrm, whether occniTing m man or In the lower an i ma]!, are 
believed to renlt from rteheU. A cementome ocean M an Irregular 
oaseont tamoni connected with the fang of a tooth Cementomes 
have been known to reach a large «*t, and mutt be dutmfUBhed 
from ofteophytio ontgrowtha, 

MYELOMA 

A myeloma u a tranoor which In ita atmetore correaponda more 
or leja closely to that of red bone-marrow 

Btruoture. — Examined nucioaoopfoadly the most striking featar« 
of the tnmerar U the presence of mnnetoiia large mnltmneleftted ccIla 




Flf 01 — hQcreacopIc avclfoa d! a mytloina. 

— myelopUxes (Fig, 61). These c«Ua are onallr rounded or oral in 
■hape, idth a regular ootline, sod the nudel, often twelve or more In 
numher are arranged oentraBy or irregolady throughout the oyto- 
The ftroma ranea in different tpeouneni, cooautfng usi^ly 
of amall oval eefla in a findy fibnnated tsatnx, hut occaaonally con 
taming a oonaiderahle peshon of ffhnniB tuaue. The hlood reaeela 
are very Dumeroaa. A myeloma on aeotlon preaenta a homogencoui 
appearance and has a chanctesabe dad; red or maroon ooloor (Plate 
32) It haa a peuoliar oonatateoce, and ha fnahHity haa been com 
pared with that of the Ever. The colour of the tumour ta often modifled 
by ertraviaatioTct of hlood Into ita anhatance, ao that mixed with the 
dark red tiaaue may be aeoi ueu of a dart chocoiate-hrown tint, 
Ai a further reault of extranaatiOQ. d«aneratiTe ehangea are common 
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in the tumour md oyBti frequently form, Bometime* eo extewirelT 
M to obscure the true natoru of th# growth 

It waj formerly customary to loclode the mrelomas among the 
sarcomas as the giant-cdl vancty or rojeJojd aarcoma, Tio conzae 
of the dleea8^ howenrer fully jushfiea the view that a mydoma u a 



Fit C2. — Mjeloma of tlbU in fectioa. The tumetu- has expanded 
the upper extremity of the booe and nodertoct extensire cystic 
chante*. 

I L C^ltegt //«^ te/ it m-vk. ) 

benign growlb allowing no tendency to eanae depoaifa m the lymphatic 
glands or other metastases. It is andoubtedly true that in rrianr forms 
of rapidly growteg aarcoma nndtiaocIeatcU giant cells are present 
but this feature akme does not Justifr the lodosion of neb tamotmi 
with tho mreJoma# The troa myeloma presents maeroseopic and 
histological characters which are quite eharactemtic and it may 
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tafely be ooocloded that giant-oell tumoori eiliibiting endeneoe of 
nuhgiULDoy are •atoomae and not myelonia*. 

Ollnioal feature*. — ^Myelomas are met with almoat eioln- 
rirely in the bonea, and are much more oommon. in the long bonw 
than elaewhere, beginning tunallv In the interior of the ihaft, cloae 
to the epiphyiU, A» the tumonr grow* it gradaaHy ejpaodfl the 
bone and extendi into the opiphyma, often np to the articolar cartflage 
which howertr even in the later atagee of the diaeaee when great 
enlargement of the articular extranity has ieta\ted« almoat inranahly 
remaina intact, and preventa the tumonr from reaching the jomt 
cavity (Big 62), Aa the bone expandi it nmallr become! progrw 
iTvdy thinned, and at a certain atage the bony layer nirroimdmg the 
tumonr may at parti give the eggabdl-cTaohhpg aemabon under the 
pr e sa are of the finger At a ibll later itage the bony ihell becomes 
entirely abaorbed at one or mote apots, and the tumour projects 
from the xntenoc of the bone, and can be felt ai a loftet lobe on the 
curftoe of the othervke boi^ enlargement. On acoount of the great 
vaicul&nty of the tumour pnlaation can often be detected at any 
rpot at which the bony envelope <rf the growth is wanting, and » a 
phynemi fign of great valae in the diflerential diagnoaia. 

As aire^y mentioned, the inbatasoe of a myeloma may be vary 
cxtessrely broken down by hsmotrhage. In aome eaeea thia ooeun 
to fueh an extent that the whole tumour la tianefomed into a mere 
Llood-<yvt of the bone the true nature of whioh can only be demon 
strated by mxiraacopH erauunabon of the thm layer of toft tuaue 
which niuaQy hnw the cavity in the bone. In the case from whidi 
Fig. 63 vraa drawn, the •operfidal pari of the oytt whkh projected 
from the poatenor rarface of the upper extremity of the tibia formed 
an dastie nreHing hi the popliteal apaee. 

Uyeloma is most common in the lower limb cepeciaQy in tbe upper 
extremity of the tibia it ii not unoommon m the lower extremity 
of the femur and haa also been met with in tbe fibula, erpeoiallv the 
upper end, and in the patella. In the upper hmh the most common 
site 11 the upper extremity of the humerus in the forearm bones the 
lower extremitiei are mors often afieoted than the upper in the 
clavicle, mydcmia of the sternal end is less rare than of the acromial 
end. 

In a case recorded by BauHling and Uaitland of Newark, NJ., 
multipU tannoura having the ebaraetraitb histological struoture of 
myekuoa were present and invulred leyers] of the long bones, both 
clavicles, msvnu rib, and pelvia. 

Dlfc^noal*.— The dificultwt which may be enoountered in the 
eariy recognition of a mydoma of tbe extremity of a long bone are 
chiefly coDoenied with ita distinction from other conditions causing 
3 0 
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m the tumour and C7»t» fre9uaiUj form aometizno to eifenrivefj 
a* to obscure the true nature of the groirth. 

It WAX formerJr cuftomary to Include the mreJomai among the 
etrcomai u the giant-cell vane^ or myeloid aarcoma. The coune 
of the dieeaae, howorer folly justifies the view that a myeloma Is a 



Fig € 2 , — MyeZcma of tfirfa la tectloa, Tbe tamotir h*i expanded 
the upper extr e m ity of the bone and uaderiooo exteutre cyilic 
changes. 

(i ftYrny CtOrfr J/arwM.) 

bcmgn growth showing no tendency to cause deposits in the lymphatic 
glands or other metastase* It is undoubtedly true tliat in many forms 
ol rapidly growing earcoma mnltuincleated giant cells are present, 
but this feature alone does not justify the inclusion of such tmnoam 
with tho myelomas. The true mydoma presents macroseopic and 
histolopcal characters which are quite charactmstic, and it may 




MYELOMA 


413 


t 4 lely be cooclnded tliat gunt-cdl tumoan exhibiting endencM ol 
DulignADcy ere taitomxi end not mjelomei. 

OUnload foatufe*. — Myelome* ere met mth elmoet exnla 
eiveljr m the bonce, end exe mnch more common m the long bonee 
then deewhere, begmning twoeHy In the interior of the theft ck»e 
to the epiphyne. At the tnmoar gnnre it gredneUy expendj the 
bone end extendi Into the epiphyne, often Qp to the ertieulir certilego 
irbich however even in the leter etegce of the dneeie when greet 
enlergement of the erticnUr oitieinity hei icsolted, elmoet mvenebiy 
remeini mtect, end preventa the tomoox from reeobing the jomt 
canty (Fig 82), At the bone cxpenda it woelly become* pxogre*- 
ervdy tbumed, end et e certeln ctege the bony layer earrotmding the 
tTOkoni may at part* give the cggthdl-exachling aemtion under the 
preaBure of the finger At a rtifl Uter tUge the bony thefl becomee 
entirely abeorbed at one or more tpoti, and the tmnonr projeota 
from the interior of the bone and can be fdt as a ■oftcr lobe on the 
Buxface of the othermae bony enlargement. On acoonnt of the great 
vaacnUiity of the tamant pojwtum can often be detected at any 
■pot at which the bony envelope of the gi uwl b u wastlsg, and is a 
phyncal ngn of great valoe m the dcBeTential diagncau. 

Ai abe^ mentioned, the rnhctaoce of a mynlcona may be vesy 
estemrveiy broken down by hcmorrbaga. In lome caaee thu oec or a 
to anflh an extent that the whole tnmoiit u tramformed into a mere 
Uood>cyxt of the bona, the true nahne of which can only be demon* 
(tmted by mientcopie examination of the thin layer of aoft tinrae 
which MoaUy lines the canty m the bona. In the ca« irom whkh 
Fig 89 was drawn, the rapcrfidai pari ol the cyvt winch projected 
from the poateiior »nr{ace of the upper extremi^ of the tibia formed 
an eiaitie awdling in the popliteal apaoe. 

Myeloma u moat camoKc in the lover Innb eapeoally m the upper 
extremity of the tibia it it not UDOommon m the lower extiem ttr 
of the femur, and hai also been met with is tbe fibula, eepedallv the 
upper end, and in the petdla. In the upper Umb tbe moat oominon 
cte la the upper extremity of the hnmema in the fonaim bone* the 
lower eitremitir* ara more often afleeted than the upper m the 
dancle mydnma of tha atemal end t* leaa rare than of the acromial 
end. 

In a caae recorded hr Eanading and llartland of Kewark, KJ^ 
multiple tninoui* having the ohaiactemtu hiatological atmature of 
myeloma were present and involved aereial of the kmg bone*, both 
clavide*, m axilla, rib and pelvia. 

Dio^no*!*. — The dUHcuItie* whkh may be eucoiuiteTed m the 
early recognition of a myeloma of the extremity of a long bone are 
chiefly concerned with ita diatinction from other condition* cauaing 
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eckrgemfnt of tie bone »nd from oertam affeotiona of tie naghbour 
mg joint In the early ttagea a myeloma may okaely reaemblo «r 
tarn ohromo inflammatory emiargementa of the bone, each u may 
rosolt from tubercnions diwsaae, ohromo itaphylooocoal abaceei (Biwlie a 



Flfi. 63. — Myeloma ot upper eatremity of UUt In aection, 

fr //^ t-i 4/lUfM.) 


ab»ceaa) and aypiilitk) oatatla. Certain cyatic formation* may alw 
cloady rtaemblo a myeloma. It baa already been ataled that occa 
ajpnaUy a myeloma itielf become* tranafonaed into a cy»t Imt, apart 
from tbit, Bnglo or mnlUple cj»ta, the pathoJopy of which J* not 
yet clearly determined oecor chiefly In the long bone#. In aome 
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liattDW* the cytt probably aiwa *■ * Wt of the di*«« o^ne 
AM dttcribcd by Ton EedinfitAwen «nd known tJ hbna^ 

Boch a cyrt, H oconrrin* migly «, for uatance. In the upper part of 
the hamenu of a young fobjeot. may v«y oloaely rwemble a mydoma 
The differantiation between a mydoma and a oentral larcoma can 
hardly bo made by the dimoal featum, but in eome oaae* both 
th«e tamoon may jrre«nt a aoft pnlaiting area on the enlarged 
bone which will with certainty dutnigmih them frwn Inflammatory 
forms of enlargement. In a 
doubtfnl case X ray er amin a 
tkm will proTO of great Talue 
(Fig. W.) It mait, however 
be admitted that in aonie m- 
ataikoea, after the nuat carefol 
ooimdezntion of the hutory and 
all other aspecti of the case, 
the nature o! the bony en 
Largement atill remaini niwer- 
tam, and eaa <mly be dooidated 
by a thorough explocatian of 
intenoc the bone. 

In tha later ctagei a myeloma 
of tbe artmlar extrem ity of a 
long bona may eloady imitate 
artMular diaeaae, although by 


/ 
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OUnfoI fmrmnt bon $Qob a 

u uiuaQy armdable. 

In the eaee of myetoma of tbe 
tibia from whkh Fig 63 waa 
takeii, the patient, a woman pif. 64. — ^Radlofram of a myaloma bi 
aged 12, had been treated for tbe U^wtr extremity of tba radlUL 
three yean for chronu ibeu (ew csa. sk. Tiw., tw' cuU.) 
matam of the ksee-}omt but 

the mistake which has moat often been made la to confonad e 
mytlcina of tbe femur or tibia with tuberculous diaenee of tbe joint. 

It must be remembered, further that a pul»ting tumour of a bone, 
looh aa a myeloma or aarooma, may preaent a auperfimal rewemblanoe 
to an aueuiyim, aa, for in s faDo e , whim the pul»ting port of the tumenr 
grojwta from the femur or tibia faito the popliteal spooe, or from tho 
btuneruj into the 



blyeloma of tbe jiwi Is more commOD in tbe maadlhle than In 

the maxilla. The tumour usually begun b tbe mtenor of the alveolus 
and, as it meteasea, tends to prefect beneath tho gum as a soft reddish 
maaa, which can usually ba disbngmahed from a fibrous epulis by rts 
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more rapid growth, iofter coMwtence, tod darker cokrar Occaiion 
ally however a tmnoor having the clinical featnrci of a fibrooa epalti 
la found to contain giant ceUa and la really a myeloma, ao that in 
removing a fibrous tumour of the gum it is wise to remove the super 
ficial part of the bone beneath the tumour In other eases the tumour 
when affecting the mandihlc, extends mto the body of the bone, 
expanding it and thinning the ooeooa tiasno ao aa to allow eggaheH 
craolding to be demonstrated- In the mAnllft the tumour mav m 
rare matanoes extend mto the antrum- The expansion of the msudiWe 
caused by a central myeloma must be diMtmguiMhed irotn vanoos 
inflammatory enlargements and from other central new growths, 
espedafly a dentigerous oyrt 

Treatment — The least extensrve znaasuro which can bo apphed 
to the removal of a myeloma is to open up tb« aflectod part of the 
bone and thoroughly clear out the tumour together with the nnroond 
mg osseous tzsssa. Such a azmpie measure hat been succcesfoflr 
adopted m certain myelomM of the jaws and even of the long bones 
of the limbs. In some stuatiosu, as, for instance, when the disease 
mrolves the upper extranu^ of the homerua, the head of the fibula, the 
head of the ladros, the lower ends of the ladioa or pin*, or either end of 
the olavtole, a good result Ima followed exoaon of the affected part 
of the bone. In a ooae of myelama of the patella, Isater removed the 
bone aod a™ sad the articular ertrenubes of the femur and tibia lo 
order to eocure aokylosia of the knee. When ampntabon u mevitable 
u IS usually the case m myeloma of the lower end of the femur or the 
upper end of the dbis the kmb may safely be removed immediately 
above the disease. 

Myeloma of tendon sheatha. — hatneroos cases are oo 
record in which an eocapsaled tumour situated within a tendon sheitb 
meet commonly in one of the fingers, has proved bv micToscop*c 
examination to have the struoture of a myeloma. In several of the 
cases there has been a history of Injury The tumour flluitrated in 
Fig 60 wws removed by BiUington, of Binmngharo, from the nng 
finger of a boy aged 14- It bad been noticed for a year and wii 
supposed to havo resulted from the blow of a cncket ball The 
tumour whkh was abont tbe sire of a kidney beau, lay In the flexor 
tendon sheath over the middle pbalsni- Tbe palmar surface of the 
phalanx was shown by X lay eramliution to be eroded as if from 
pretinre but tbe tumour was uBconnected with it 

DfflTuM myeioraatoaf*. — ^Before leaving thb subject Jt roar 
be wen to point out that the name mytioma or wyriwamru has 
been applied to diffoao tumour BVe fonuabons of tbe bone-mirrow 
oecumng m certam rare maea, and io serersl recorded 
associated with the presence in tbe unoo of the peculiar protein 
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■obtUitM ftat dworibed ty Brooe-Jonet. The dI«Me ib also known 
by the luuiiea of myelopa^Ate aSntmotuna and KaUsr’i dtttatBj and 
haa been itndled in this oonnfcry capeclaHy by Bradahaw and Partes 
Weber, in whoee wntings a fnH dcaoription of the recorded case* will 
be found- The diffuse depoerts which differ eaaentaally from myelome 
in then hiitological oharactera, afleet ohlafly the Tertebnp ftemum. 



and nba, leee oommonlj the bon«« of the Umbt, and may cause 
locahxed outgrowths on the bones. The softening of the bonee due 
to the abaorptioii of the oawous tUsue may be {crowed by 
gradoaJ alteration m shape, producing m the case of the spine 
marked kyphosis. 


ANGIOMA 

An angioma le a tumour of vascular structure, a kamngionc 
bemg oompoeed of Hood vessels, and a lyatpAaityioiBO of lympbatw 
Tomcmia of this nature are most commcaily oongenital 
and are frequently known as vasoalar n»vi, thoee compoeed of 
lymphatio vessels being distmgaished as lymphabo ruevi The word 
nwTua strictly mesms a mole or natural msA, and u frequently 
employed to mdiide pgnwntaiy and other congenital marks on 
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iiKjre rapid grcrvth, softer coiuiiteQce, and darker colour Occaaioo 
ally^ hoTrever a tuiuoor having the cfaiucal featoxee of a fihroof epufU 
la found to contain giant ceDa and la really a myeloma, ao that in 
removing a fibrous toinotir of the gum it ia wue to remove the fuper 
I>art of the bone beneath the ttunoor In other caaea the tumour 
when affecting the mandible» extends into the body of the bone 
expanding it and thinning the ooMona tueuo to aa to allow eggahcD 
crackling to be demonstrated. In the ir^a^niA the tumour mav in 
rare instanoea extend into the antnuiL The expansion of the mandible 
caused by a central myeloma most be diatingmahed from varioui 
inflsminn to ry enlargements and bom other central new growth*, 
etpedally a dentigercms oyat, 

Tr©atnaent — The least eztemre meosaie which can bo appGcd 
to the removal of a myeloma la to open np the affected part of the 
bone and thoroughly clear out the tomour together with the turround 
mg osseous tuaue. Such a aunple measure has boon ruocesifollr 
adopted in certain myelomas of the jawa and oven of the long boots 
of the hmbs. In some ntuatiaaa, aa for initance, when the diaeaaa 
mvolrw the upper extremity of the bumeraa, the head of the fibula the 
head of the tadiui the lower of the radioi or or either end of 
the olavtcle, a good revult has followed exoiuon of the affected part 
of the bone. In a cose of myeloma of the potalla laster remot'cd the 
bone and excised the aiocular extremitiea of the femur and tfhia id 
order to secure ankylosis of the knee. When amputatmn is inevitable 
aa IS usaaQy the case in myefoma of the lower end of the femur or the 
upper end of the tibia, the hinb may aafaly be removed immediately 
above the diaefiaa 

Myeloma of teindon aboatha. — Komeroua cases are on 
record in which an eocapealed tumour situated within o tendon »be*th 
moat commonly rn one of the flngeiw, ha# proved bv nucroscof*c 
examination to have the atructure of a myeloma. In several of the 
caaes there haa been a history of injury The tumour lUuatrated in 
Fig 00 was removed by Biliuigtoii, of Birmingham, from the ring 
finger of a boy aged 14. It bad been noticed for a year and was 
tuppoaed to have resulted from the Wow of a cncket balL The 
tumour which waa about the aixe of a kidney bean, lay m tho flexor 
tendon aheatb over the middle phalanx. The palmar surface of the 
phalanx waa shown by \ my examination to bo eroded as If from 
pressure, but tho tumour was unconiMCted with it. 

DiffaM myelomatoal*. — ^Before leaving this subject it mar 
bo well to point out that the name mytioma or myfJomcJoru hu 
been applied to diffose tumour like formations of the bow'marrow 
oecurnng in certain rare cases, and In several recorded instaoees 
awodated with the presence in the anoe of the peculiar profero 
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talwUace fint de*ciIW by Bcucft-Jone*. The dlBSUo I* eUo known 
by the name* of eiyelopoiAw aUnonosvia and Kail«r * dutase and 
baa been ttudied in this oonntry c^pcdally by Bradahfiw and Padce* 
■Web« ui whoee wntingi a foD d«cri.ptlon of the recorded oaaee will 
be fonncL The diifoae deponU, which differ esaentiatly from myeioma 
In their histotogical charactere, affect chiefly the Tertcbrw Bternum 



and nba, le« eonuDonly the bone* of the limha, and may carcee 
localixed outgrowth! on the bone*. The aoftening cd the bone* doe 
to the abeoTptton of the oeeeona time mar be followed by 
gradual alUratian m ahape, prodoeiDg in the caee of the apone 
marked kypboca. 


ANGIOIilA 

An angioma i* a tumour of Ttacalar itmetuie, a iamoiijioBia 
bemg compoaed of blood-Te mi a . and a IfwtjAanymna of lymphatic 
▼ea*cU. Tninourt of thia nature are moat commonly oongvnital 
and are frequetrtly known aa Taacnlai nwn, tho*e compoaed ol 
lymphabe xeeMle bong dittmgniahed aa lymphatic nwirL The word 
n*TUi atnotly me*na a mole or natural inATk, and ta frequently 
employed to include pgmantaiy and other congenital mark* on 
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the akin but m tie moro oommoii u»e of the teun it u uadet*t<»d to 
mean a bamangiotiia, whether congomtal or acquired, 

aSHANGIOlU 

TumouiB compoeed of blood re*eelB an divided, according to the 
character of the constituent veaaela, into capillary arterial, venooa, 
and cavernous, of which the capfll^ and oavemons are the meat 
oommon. Some confusion haa ansen from the use of the terms vrooua 
and cavenioas m this oounezioD as if sjTumymous. A oaTcrnooi 
Q49vua, howevar doei not consist of vessels resembling vouta, hot 
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abuodAot connective turns often cont&uung let oeBs, and in the lUn 
the oapQUrr network p*»(* imgnladj among the nreot and lebaoeon* 
glaodi and Kair lolbolea. The eapiUanee not intre<jne(itly present 
tmall tnoonUT dilatatioctx, 

Capdlar^ angiomaa are moat oonunon in the akin, and arv popolaify 
known a» “ mothar’a nuAa," or aoooiduig to their appearance, aa 
itrawborrj maika," eto. They are oanally preaent at birth but 
often ipread from a nunnte ted epot to oorer larm attrfaoea. In fta 
mriff. mnal form a entaneona oamia fcnmi a onght-red, ehaiply 
patch without obncmi eferation of the eoiface, but at other 
fTTn>ij the nffiv'iWI part of the akin preaeota a somewhat velvety 
mrface^ or may be raised m the form of a soft nodoUc or warty growth 
of a dark red or pnrjde cok»nr The eo-eaDed port wine ataine" on 
the faoe and eltewboe need no further desonpbon the patch may be 
tmifonnlj eolonred, bnt eomecimea by potting the ikin on the stretcb, 
the rmah branching veoeli ean be ncognind. In the ease of a large 
hemangioou the mcresised heat of the part U very obnotn to the 
hanr^ , and by pr esa u re the cokiar of a nievns duappeaia more or le« 
ownpletely 

Cntaneons nevi are most eommoo aheot the head and faoe. Of 
1 GOO Dcn obserred by Lewie Jones, 8&1 woe Ktnated on the bead 
or face, S3 cn the neck, 413 on the kronk, 239 on the fimbe, and 25 in 
other ntnaUooa. The same obeerver nobced that female child rtn 
were abont twice u often afiectod as malm, vhQft multiple nwi 
were four tunes si common in iurls ss m boys. Ahhongh not eon* 
gemUl, a common form of angioma on the ise« In ohildren Is the 
nBTus araneoB or spider nsms,’* wfueh congi sts of a minute raised 
red spot from whleh s number of fine red fines rsdiate. 

CspiUary nwi of the skin are not always entirely tnpeifieial, bu* 
may extend into the snbeutaneems tissue, forming a soft tumonj 
reeembhng a eaveroous angioma in Us eharaeten whDat Ireqaently 
a nevui has a mixed structure, tbe entaneons part being eapillary 
sod the suhontaneona part cavemcoa. 

Alter reaching a variable sue, eutaneom ojem usoaUy remain 
sUbonary They rarely dtsappeax esitutly except the vmy 
Devoid patches which are so freqnentlv preeant m the eyelids and 
vijaeent parts m newly bom chiUren. Occasaonally a cutaneous 
nevna fade* m tbe oentre whflst U; oontmoea to spread at its marglA. 
Kievi involving tbe skin aometiiaBa uleerate, and may abnnk *jwt 
become cuatocial as tbe nber haaV. Ukeimtion oeoasionallj lead^ 
to hsanoiThage wbnb may be aUrwung 

Animas of the mucous membian* may be the source of repeated 
and sometimes copious hemorrhsges, ts, lor imtanoe, from tbe new, 
tongue, gmni, bladder and reetom. In cases of thk nature the angioma 
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mmy bo an acJatod growth, but m other imtancoi the teUngiectMeo 
aro multijJo, and are proaont on the akm and mocoos membraDo. 

Those maUtfU tdangiectatt* haxo been observed ohieflj m femaJea, 
and m eome matanoa hare been hereditarj* In the caae of a woman 
aged CC, recorded by Sidney PhiDipa, there had been attaoka of eputam 
emce childhood, and for eleven years ocoamonal bleeding from \-aaonlar 
patches on the tongue, a n d there were snail red nmvoid spots on the 
skin of the trunk. The patients father had snfiered from bleeding 
from the nose and tongue, a aister died of bleeding from the gums 
and one child had vascular patohee on the tongue. In a imflAr case 
also of a woman, recorded by ParLea Weber there were anglomss on 
the face, ears, bps, tongue, oonjunotira, noee, pbaryni, and epiglottis. 
There was also a retinal hsmorrhage m one eye, and there remained 
endenoes of an old hsmioir 



Flf 67 — CarenKTUs anfloEzia, in sec 
tion. The tumour was situated be- 
neath the temp oral nnode. 


rhsge m the other The 
womans mother sod sev 
emi of her children were 
similarly oSeoted. Cases 
of thu nature most be 
oarefuDy distinguished from 
hgmopbiha, whieh b prob* 
ablv BMjQsvWy met with 
m males. 

After middle age it is 
very oonunon to find itnall 
red spots on the skin otpe- 
fially on the front of the 
trank. The smsiloet, not 
larger than a pins head. 


are fist, but when of somewhat larger bix« they may be distmetlr 
raised. These spots were first described by ChmpbelJ de Morgan, who 


believed them to be especially common in the subjects of maCgnant 


disease, particulsriy cardnomn of the breast hence thev are known as 
de Morgans spots." They are ocrtainly often seen in women with 
mammsry cancer but are qmte common m both sexes, and appear 
to be of no signifiaanoe. They are vuculsr in nature, conslitiiig 
of thin walled dilated cutaneous capdlarwa, and are probably the 


result of degenerative t-banges. 

Oavernoos anglorao, — A cavemoia nmvus has the struetnre 


of erectile tissue, A section of eueh a tumour often presente even 
to the naked eye a findy-spoogy structure of a deep-r^ coloar (Fig 
07) In many cases the tumour u completely eocapsnled and the 
vessels which enter and leave it are not unusually Urge or 
numerous. Examined microeeoplcally a careroons angioma preaeaU 
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Urge blood*fpao« or elnoM Imad with endotheljain, and lying in a 
CfColar connectir* ti«ue in whkh boodles o£ imooth muBele-fibm are 
often preaent (Fig 68) The grncJl cavranow a n gi nm a. % which are not 
UDOomnwn In the bTer derclop according to Zle^er in adraocod 
ago, and ate not oongenitaL They are »id to result from dflataticn 
and coal<*s«noe of neighbounng caplllanes within the lobnlea. 

A coTeraona haanangioaia when aitoated in the fnbcotaneoni faasne 




t-KSris 
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Fif 6S. — Ucroscoptc Mctkoi of a carcnioiu 
UTfe ipacss filM with blood and nnrom 
cmuxectira tlaraa. 


lotna, ahowtng 
bj a r»1tnUr 


01 other aooeuible aitnatum anob aa in the anbatance of the lip forma 
a soft, apongy purple tnmooi of well-defined outline and often with 
a lobolated anrfaoo. The oredying akm or mnooui membrane may 
be normal or the aeat of a capiIlaTy n«ma. The tumour often pre- 
•enta tie pecuhar feature that it can be conaideiablv dlminiahed in 
■ixe by ptoaBure and that when the presante U removed the tumonr 
eipanda Idea a apongo aa the cavetnema tiaaue reflUa with Uood. Thla 
aijn u by DO meana alwaya obtainable, eipecttlly If the vaacnlar ttaane 
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u largely mued witL fat or fibroin tnaae. OccaaioniDj the tumoor 
pulsate*, and often Lai an increased tension during a itrauung 
effort. 

Ploxlforiu angioma. — Thu rare of angiama was formerly 

known by the namee onsoid aneuryam*’ and aneurysm by anasto- 
mosis. AltLougb the vessels oompoeing it are oLiefly arteoal the 
vems and oapillanes of the part may also partake m the productioD 
ol the tumour and thus the name ** artenal angioma,’ which u some- 
tmiea applied to it u not stnotly acourata The disease is most 
common m the aonlp especially in the distribution of the temporal 
and ooapital artenea and m the externa] ear It oonsists of a msu 
of large, tortuous, fntercommonicating, pulsating vessels sometunes 
for m i n g a tumour extending over a considerable area At the peri 
pheral parts of the mass the normal artenal trunks are much 
enlarged and can be traced into it. Accompanying the pobabcm a 
lond bruit may be audible to the patient is well is to the observer 
The whole tumour has a convoluted surface and a Umsh colour the 
orarlyiog skin may also bo nacvoid, and In the scalp generally becomes 
haideti. 

Fleziform angioma usually develops gradually in young adults 
it probably originates m a congenita] cjsvus through an exaggerated 
formation of the enlarged and conaolated irtenoles that aometunes 
form part of inch a nsvua. In other cues the disease has fcDowtd 
in mjury 

Although most oommoa on the scalp plexiform angioma has been 
met with elsewhere It hss been known to occur m connexion mtb 
the cerebral artenea and has been recorded on the hands and feet 
Bland Sutton mentioos a case which came uoder his treatment m 
which a largo tumour of tha nature waa otuated in the penneuin, the 
corpus spongiosum being surrounded by nambers of large veasel*, 
some having the characters of artenea and othcra of veins. The disease 
has also been recorded in the orbit as a very exceptional cause of 
pulsstmg exophthalmos. 

A ptedform an grmna tends to increase, often at an irregular rate, 
and may prove fatal from hmiorrhage, or from ulceration and septic 
compheatioca. 

It has already been remarked that caveinota ongioroas are often 
wrongly termed venous and also that in plexiform angkiroas some 
of the component vessels may partake of the character of vans 

artenea. True cowks anfvnw can indeed hardly be recogm^ 
as a distinct variety In certam case* of vanx, bomerer in which 
the Tenons dilatation occurs in early life, mdepcodently of any olrn^ 
venons obatmction, and is limiled in Ha datnlmUon, the condign 
may be regarded at rather of the natnre of a vaacuhir new growth 
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tliui u ft mUQ TftTiooM enl&TgctDftQi o( ft DOTcofti Ttm. The lEftoeift 
tion <rf thii vanety ol vftncoae tcIm with cftTcnxJtn fto gi ocaa h»« 
occanoaally been o bee tred. 

Angioma of the tongao.— Mentum has been nude of cftpil 
Uiy nwi ol tbe toiigoa, ftometimn ftMOCuted mtb multiple teUn 
gwoUee* of the aUD ftod moeoiu membiftnes. CftTentou angiomae 
ftn ftometunee met with id tbia aitiutlon m oolftted tpongy tomonri 
m or benefttb tbe mocoo* membrane, or m combinatKm with lymph 
anj^omft in aome caaei of congodUl maoiogloeBift. In a rpecimeD 
p ieee i r ed in the Muaeiim ot UnlTemty CoUega Hospital the eon 
dition ftppean to be rather of the natore of a plexifarm ftn|;iomft. 
Tbe right of the tongae v«e ranoved by Bai^ from a man aged 
M m irhom an eolaigemant of the part had exoted mee boyhood, and 
wbo had aoSered repeated attaoha of brnnorrhage leaoltmg m mteaiae 
The hleedjng occocred from a group of enlarged papOba, but 
the whda of the nght half of the toegne wma toft and finslIeQ Tbe 
right Itngnal artery and iti btatMhea vere enlarged aiid tortacna, and 
beneath tbe maeoaa membrane waa a plexot of dikted eapQUnes from 
vhaeh loops extended mto the papiUe. 

Angioma of the reotum — Seretal euea of eaveisoui angioma 
of the moeotta membrane of tbe irel n ni are oo reeevd. In me, brought 
befote the Boyal Uedual and Chirargieal Soetety by Barber in 1883 
a man aged 15 had luSered emse boyhood froixt attaeka of reetal 
hemoTthage vhtoh gradaa&y loereaaed in terenty aod ereutoaHy 
proved fatal Examinatkin of the rec tum dunog hfe revealed the 
pteaenee of three ahalknr olceiB, from which blood ocmtuiucniily cored, 
and a peenliar purple mottfing of the i Tirfc wndiiig anecraa membrane. 
The tnTBo or which bad tbe typieal etrac tu ie of a eavemona aTtgtnma,^ 
utTofved tbe mucous and fubmDcooa layeia of the left and anterior 
aipeoti of the bowel for a dwtenee of Sil cm. 

Angioma of bouea. — Many oaaei fanneriy described aa erectile 
tZLSMma ol bone were undoubtedly pulmtiag my^omaa 
and altbqogfa a few sramplra of true angioma are on reoord tbey are 
extremely rare. OccaaMualty a nema of tbe oreiiyuig aoft parta 
may be mtnnately eonoected wvtb and even involve the nibjaoent 
oMeoua bsaue. In 1841 lanon recorded an extraordinary of a 
large vaacnlar tunurar growing m connexion with the upper Jaw 
the tpeamen bong pr eser i ed m Umveruty Ooflege Hospital iloaenm. 
The tumour winch haa the typtcal atru e tur e of a eaTHtraim 
grew from the poatenot autface of tbe the apheim- 

maxallaty and lower part of the tenqwial foSMe and pTojoctmg Into 
tba pharynx and mouth. Frequent att»eIcB of ho moc h age ocenned 
from the growth, and on emamg tbe maxHla tbe whole of the lobulated 
tumour came away with H. 
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An^oma. of muscle. — CkTemoca angiom* hai boen met with 
m musolo*, chiefly tho« o£ the Iimhs, snd msy occur el»o m the deep 
pltnes of coccootiTe tiMue. fig 67 ahowi Buob. s tomcur ttmoved by 
Chnftophor Heath from the temporal fossa where rt 1*7 bentath the 
temporal mneole. In view of the fact that the tumour o ccmi c J in an 
adult who had only been aware of its existnee for a comparatiTtJy 
thort time, it u not eurpnamg that itt true nature waa not luepected 
until It had been removed. 

Angioma of synovial mambraneiu — Attentioii hu b«n 
called by Eve to tbe ocoasionsl oocanenoe of angiomatoni growtla in 
cannencm with the synovial membrane of jomta, and the cIom rwem- 
blanoe which suoh a oondition may bear to a looahred tuberculosis. A 
case of this nature, rtrikmgiy wmiTar to one of those recorded bv 
Etc, has oome under our obaervatian- The tumour fonned a ecnie- 
what ni-defined mass m oannexion with the upper and cuter part 
of tbe left knee-]omt. In the akm over it was a tear marbng the 
srto of an oporatian performed eeveral years pr ivjcmsly the natuit of 
which was not known In view of the poaiticm of the swelling snd 
rU soft consistence rt was regarded as a localixed tubereuloos deposit 
m tbe smovial membrane, untO an exploratory ncasicin revealed the 
presence of a typical spongy angiomatous growth which involnd 
the lynovial membrano end the adjaoant part of the vaitni erteinui 
mnsolo. 

Nsavo UpomOi,— Fat may occasionally be pr ese nt in the tab* 
stance of an angioma m such amount that tbe tumour partakce of 
the character* of a hpoma rather than an angioma. Indeed, a tumoar 
ID a chdd having the character of a hpoma often provet on elimination 
to be a raevo-lipoma 

The same combination u also met with in a diffuse form in certaiu 
C11SCI of congembU enlargement of a Lmb In some cases of this nntore 
the enlargement u limited to tbe aoft parts and u caused by a diffuse 
fatty and vascular growth. 

Diagnonla of angiomas — The uatum of a cutaneous ongioro* 

IS usually obvious and the dugooaij is rarely difBcult m tbe case of a 
subcutaneous angioma in a young child. It mnj indeed, bo laid down 
as a useful rule that m disou«ing tbe nature of an obacuro tumour 
m a child the possibility that it is on angioma is generally daemng 
of constderatioa- Ou the other hand, an angioma first observed m 
adult life and situated m some DDosual situation, may present w 
feature* by which its true nature can with any certainty be detci 
mined. Mention most be made of the possibility of mistaking a 
nsrvus of tbe scalp situated over one of the foDtaoelles or at tbe 
root of tbe note for a meningocele while tbe not uncommon 
presence of a capilUry ruevus in tbo skin orcr s meningocele may 
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lead to the more tenoui ndsUke of tffflTding tli« fabontwieom tomaar 
u a tJDYTta also. 

Treatment. — In a yomig obild a Tnatl oataneona ruDma wkieli 
if not momsing may ba left onticatod m the hope that rt will gradu 
ally fade. With the ilighteet sign of mcreaae, wpotaally on the 
faoe, treatment abonld at onoe be adopted. In sitoabons where a 
Unear aeax a of do impoTtance> exoAon ta the beet treatment, but in 
ooQfpianouf ntnationa the namta may beat bo treated br nmltiple 
ponctorea with a very fine galraDO-oaotorT the margin bong espeoiallv 
nttanUed or by carbon dionde mow The small apider Mema of 
the face is beat destroyed by electrolysis, the needle being mtroduced 
into the small central spot. 

All methods of treating large *' port-wine itoins ” on the face hsTe 
hitherto prored T«ry dieappointuig, but some improvement mav 
toEow tho Q»6 of tadiunL 

Karri mvolving both skm and anbeataneoas tiaue may be treated 
bv exn si o D, eleo tjolysa , or the galvanoHjauteiT The eioaion of 
eavecDoni angiomas may be safely performed provided that the 
locLsiOQi be kept ontiide the apa^ of the toj^or The veaeels 
than divided are not namerous and are emsU in sue, whereat if the 
mosiOB aoeidectally wounds the oaTeznem tissue the hwmnghage 
mav be lAigo aubcutaneoas uen bam been tncoesifnlly 

treated with imdiom. 

A ^di cc f ci rm ^.n^noma may aometimea be dealt with by ezDsion. 
When, however the oonditton mTotves a large area, suoh as the 
temporal region Ugature of the supplying veaael s at the penphszy of 
the tumour has eeomad to yidd the beat results. 

LYirPHAKGIOiU 

Lymphangioma or lymphatw dkvus oeoun m two forms, the 
oaptllaiy and the earemoua, which difiei only from the oorrespondmg 
vanetioa of hsmangioma m the nature of the oontenta of the venals 
or spaces. Three dotinet oonditkoia may result from the pieeenoe 
of a lymphangioma (1) Veaidea on a cutaneous or muooos surface 
(2) a nmltilooolaz aysdo tumour or oystu hygroma (3) a loealued 
enlargement of the aSeeted part, suoh us the tongue or bp In some 
lustanaes it may be difficult to deoide whether a given lymphatic 
dilatation is to be regarded as a true lymphangioma, or as the rwult 
of a lymphatao obstructiou. Thus, m mme forms of obstruction 
dilated lympbatu veaela or lymphanguetawa may reeult sgam 
eertain forms of local hypertrophy or elephantians are the result 
of a ohronio lymphatio obstruction and not of a true lymphangiomatous 
growth. 

Bunple capdlaty lymphangiomas of tb« sUn mucous membranes 
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Are voiy rare. In the oonjnnotiyn Jim>n tumoua ol natnre trt 
Bometimea piuent m the form of lom of rniniif^ nliwr Tcaiclei TiVw 
tiny pearb. In the ekm a cmiUr condition hu been dcKifbed in 
the form of groupi of small vesicle* from which a clear fluid e*cape« 
on puncture. 

Oaveraouj lymph&ti jfiotQ&fs r^jr»ented ty the not resy os 



common ojitio tamoar met with m the nech and elaewhere and often 
known os the ” cyitio hrgroms (Fig C9) The tmuour is congenital 
hot, like other foma of angioma often increase* conaideraUy after 

birth- It form* a lobnlated maaa, frequently of large ilxe;, and corered 

with normal akfai tbroogh which Iho lemph-containing ejata appear 
of a blauh colour It coniifta of a maaa of cyit* held together hy 
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«tinnectiT« tmao conUining Ut (Fig 70) The THyiug ohwmcten 
of th^ tamoiOT depend apoo the iote of the cyiti end the amount 
of loUd tusae preacnt. The laller ii found on microtoopio eiamlna 
tlon to be intemcted bj dilated and oyatio lymphatic*. Sometime* 
one or more cy*t* may of auch a aUe ai to form the buH. of even 
a large tumour In tome caaea the tumour haa a mixed ■tmctore, 
becng partlr hsmangiomatoui and partly lymphang^omatooi. The 
bnutation of theee cyrho tumoua la oiuallr Ql-deflaed, and the 
lymphatic growth may extend among the mnicle* and other deep 
atruc tiii ea. Thi* faet u of great Importance m coimdenng the quea- 
tion of operation, eaptaaBy when the tumour occnpie* the wot, 
for the remoral ib hardly 
likely to be oomplete and 
the operatum may be ae 
■oompaided by vary tree 
bleeding 

Hutchinson wa*,we be- 
here the flat to point out 
that theee tumoua are Bible 
to fB ci imnt attaela of In 
flantmabon. Dunng these 
attack* the tain, our iaoreaaes 
in aae, the oraiying ikin 
beootoea reddened, and a 
wdl marked febrile doturb- 
anc« oceutL In a case 
which came under our 
notice, eereral attack* of 
this kind ooo ur ted, and in 
one of the most eerere of 
these a medical man, who 
was onfarmflar with the con- 
dition was narrowly prerented from treating the case as one of ahecets 
of the neck Aa a matter of fact, the inflammatiOQ nearly always 
iutaides without suppuration and may be followed by ctosfderaHe 
aimnkige of the tumour The cauBation of thi* intermittent mflam 
mation has been studied by Biedel and Khttner Among 19 
of lymphangionia observed by Kftttner In Brun* s clinic, inflammaticm 
was noted 5 time*— thnce in the tongue once m the Up, and once In the 
wall of the thorax. Kttttner beBere* the Inflammation to be due to 
an infection of the Ivmph spaces of the tumour either directly from 
the lurfaoo or by way of the lymphabet. In the caae shore mentioned, 
one at least of the attacki of fnflammatton followed the ocenireiice of 
sore throat. 
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Lyraphno^oma of the tou^e occur u « iocalittd 
ratch m wluoh the p^ptUc are enlarged, and may be tranafonned 
into amall veaiclei aa the reatilt of dOatation of the lymphatic vesaeli. 
The more important variety u the dtffnae form, which la the moft 
common canao of congenital enlargement of tho tongne, or moew- 
<jhftxa The enlargement afthoagh uanally noticeable at or aoon 
after birth may gradually looreaao until a conaiderable part of the 



Fig 71 — Coocenitai macroglossa, the reniit of diffuae lysipban 
floma. iiie aurface of the tongue la deeply furrowed and 
preseota enlarged cystic papUlaa. 

Organ hangi from the mouth. Tho aurfoce is nauajly irregalarir 
daaured and tho papUla) are enlarged (Fig 71) From conatant ini 
tation the condition la likely to be modified by jnflarninatKjn. 

3flcro*copic eiamioatkai repeal* tho preeecec of dilated an*) cyallc 
lymphattca in the mncooa membmnea aubmneona twaue and moaenUr 
talAtance and Dtrtljn refera to several recorded caaoa in which thu 
variety of macrogloaua was associated with other forma of Ivmph 
angioma aa, for inaforK# in tbe nock and floor of the mouth 

Treatment of lymphangioma, — A J/mpbangioma of 
moderate fixe may be treated by exciaioa Tbe difflcoltr oI treating 
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in tliii -nj tha Urge cyibo o! the neck bti «lfe»dy 

ben mentioned, end m ocmiidenog the gnettion o! opentzcm the 
tendeney ol theee tnmoaa emttuJlr to ■hHnIr meet be tsken into 
eocoont. LymphengtomatoTLi maoro^owia bu often been eui xen 
fully tmted by cnaiuig a wodgo^htped portion of the front of the 
tongue. 


ENIXDTHEUOMA 

An endothelioma ii a tumoor the eeeentaal elemenU of vhieh are 
endothtHal oeUa lying tn a cormeedTe*tinne •titnna and It mmt be 



aatomed that tueh a tumour haa Its origin m the eDdothrlhtm of tbe 
bk>od and lympb-Teaaala and ipaeea or In that oorenng tbe anrface 
of MiouB membranea. 

lloch difTrrrepoe of opinion exlita eoncetning the frequency with 
which theae tumoun oeo nr and. Indeed, Nkhobon, after a carefnl 
oonaidBration of the aubject, la fiidiiied to deny their extatuDce. With 
otrt f a kh i g thii extrema Tfew mooh care la needed in labefling a 
tumour aa andothelioma, and H u neceaiarT to itate clearly the 
groundj on which fuch a eooclcalaii la haaed. Kettle and Eoae are 
of opnkin that only thoae tumouia can aaialy be regarded aa endo- 
tbefiomaa in which the formation of lamina by the 7x0001111011 of 
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the tumoui-cdls m $. manner nmnar to that oocumng in the normal 
formation of capillttnea can bo demonatratei It may bo doubted, 
however whether anch a diatmotion u not too eicIoiiTo, 

In connexion with tranouBi of on endothelial etruoturo, a difEcnlkj 
anaeo m the fact that whilo aomo of them present the character* ol 
benign growth*, othen oarome evidence* of malignancy and have 
the chametera of a aorcoma, Tomoan of the latter group wiD be 






Fig 73 — Mcroacoptc aectloo of endothelioma (parotid turooor). 


fotmd desenbod among the malignant growtha oa endothelial lar 
oomaa (p bIC) 

KTloroaooplo atmeture. — In the most common form of endo- 
theliomo the atiiTaiig hiatological feature is tbo presence of apjcr* 
lying ID a connectivo-tiaano itroma and lined or filled with eelli. The 
cell* lie in actnaJ contact one with another and whilst in aome apocea 
they form a single layer and are flattened in ahape in other* the cells 
are apheroldal or polygonal and partially or completely fill the lamen 
The apace* may thna clofely reaemblo in aectioD on cmbiyotuo xwl, 
being merely tubular defta sorroanded by flattened ceDi (Fig i2) 
whilat if the linin g cells assume a epberotdal or polygonal form the 
reaemblance to a f^ndolar atTnetore may be very clo*e (Fig 73) 
By ft further proliferation of the cella a plcaifonn arrangement of 
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thxwd< of cells nuy be prodaced (Fjg, 74) or Urge uregulir cell 
misses miy result, m ths centre of whioJi the lomen perKsts mmlj 
tn the form of s sUt Kke oleft. Lestlj the ceD growth mtj result 
in the fonnstion of sobd cell masses »nd strands m which sD evidence 
of a central lumen is lost, and m which the true nature of the tumour 
IS only evidenced by the continuity that can be traced between the 
solid cell masses and others m which a lumen 11 present {Fig 7fi). 

The stroma of endothehomaa vanes much m both character and 
amount. It may be composed of dense fibrous basue, or of soft nchly 



Fi{ 70. — Microscopic section of codothelioma of dura mater 


ceDular tisiue but in some tarooUTs it ts largely myxomstous or 
hyaline (Fig 74). 

From the above ihort description of the chief histological features 
of an endothelioma it will readfly be nuderatood that the resemWsnee 
to other forms of new growth may be very close. Thus, in some 
tomoon of this class the stnicture is closely allied to that of an 
angioma in others the appeorauces may be confused with tboee 
of an epcthcHsl tumour whilst hi jnrt another form the ecH pro- 
nferatioD may be so marked as to produce a structure difficuit to 
dtstiDgoiJi from that of an nndiflerentisted sarcoma. 

Endotholloma of the rooninfes (Fig 70)— This It met 
with as a slowly growing encapsoled tumour ongioatlng in the dura 
mater moat commonly in the frontal region. On iU deep aspect 
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tke tamoor oompresiw irithcmt InTading the bma, whU® tupcr 
flcuHy the tmnoor mey affect the dcnIL In eoiiie cajes the bone u 
progMirdy thinned, -whOrt m oth«t it may bo Uuokened, to at 
to pTodoco a hemisphenoal oeteoos tniuoiu. In aeceaable regiont the 
tomoiir la faYonablo for romoraL 

A. epoolal ranety of endothduma of the meoingea la lepreoented 
by the tomonr to wh^h Virohow appSed the name paammoma 
ot ” amd-tamooT ” TUi name 
waa fuggeated by the pecniiar 
gn t ty tn^ace aometimea precented 

a aootkm of the growth, and 
dne to imall caleaieoni depoaitB. 

Ifietoeoopie examination ahowa 
that the tnmoitr ta mainly com* 
poaed of ffbnrai tfarao aid that 
the caloaieota depoalt ocmm in 
the form of rotmd, conoentncally 
laminated bodlei cloocly teeem 
bhng oorpora amylanea in appear 
anee. In ■oma cd theae bodtea it 
ia poaaibte to reeogsixe the ffat 
teruid, QodaaUd mdU from whioh 
they ante, Paammomaa are 
uroally of email aue, and may 
be dngje or nraltiple. They are 
aa a rnla nnprodoctiTe of ■ymp' 
toma, but ocQaaionally eapeotally 
in the aplnal eord, they caoae 
preeaure, and hare becsi removed 
by operation. 

Mixed tnmoxm of the 
parotid re^on and naljh — EadotbeDocna of parotu 

boorhood. — Thb group of raifoa. 

tumoun la moat eomnumly repre* tmatMiu^mtkj oa<r* 

tented by the well known " parotid tumour " but other* of eaaentaJly 
the nme nature art met with fa the anbroailllary regioo, Hp, palate, 
and orbit. 

The parotid tumour gtneraHy pr ea e nU itaell aa a drcumacrfbed, 
lobolated, ilowly growing tumour which nanally liea ■aperffoaUr 
to acme part of the parotid gUod, oHen nnmedately beJow the lobule 
of the ear The tuiMur may reach a very large afae without ahowing 
any erldettce of mahgnancy (Rg. 77) 

Tumona fa aD reapeeta aonilar to the parotid tumour* aro 
oeanonally mat with m the aabtnaaiTlary region. The tumour oJ 
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the Ip fam whioh the eeobon fflurtiatea m Kg. 78 itu mde, nt 
by Uetog It wu of ten yai, growth, vid formed > 
rommed omnneonbed tnmonr 12 mm. m diunetei embedded In 
the sabsUnoe of tie lip 

Siniil»r encajwnled tumonn are al» oooMioiiaUj foand in tbo 
palate In a owe recorded by Ohnrtopher Heath a Umom of thl* 



Flc 7S. — Ulcroccoptc tectioo of cboiulro-«Ddotbefioma of 
lower Op 


nature waa remored from a woman aged 48, in whoto rt had eilfted 
nnee childbood, 

ExftimncJ mioroacoprcaDy tmnoorf of thia group vary mneb in 
atracture and may be compoaed, in varying degreea, of flbroa* tiawe 
(•ometimea hyaline) myiomatotu tiaaue and hyaTine cartilage any 
one of which may preponderate aopomatoua tlnue may also bo 
preaenL la eddjtioD to thew tuaucf certain ctD foiroationi are 
almiyi preaenf and may be arranged ao aa to anrroirod lamina or to 
form a networL of cell ttreada or colamns (Flga. 72, 73, 74) There ii 
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•till a wide diTorgence rf opioion oonoemsg tte natnte oi tie*o oeDi. 
Some patboioguta regard them aa epathdul, and. coraeqnently cjawdty 
the tumotirt aa adeiKJiDia or oareioomaa. Tbo view u hare taken 
that the atroctnie ia that of an endoth^oma- The varying atmo* 
tore of the»e tamoxn* acooonta for tha wide diflerenoea in the naked 
eye appearance of the growth. Somotimee It la firm and fibrous, at 
others soft and gclatinoxta, whSat U cartilage is abnndant it may be 
blouh-grej and semitranslooent hke a pore chondroma. The ptea 
ence of cartilage la probably explamed by the derivation of tbe 
tmnoors from the iiidiffareot meaodenn from which the branchial 
arohea are developed. 

The endotholiomaa of the parobd and nei^boimng regiona, 
although they may poraae an abeoIotelT bemgn comae extending 
over many years, may eventually extend into the sorroonding tiseoea 
and exhibit very marked evidenoea of local malignancy Sneb on 
altered mode cS growth may be conaideivd to rtaoit trem the trana- 
fomadon of a simple endolheboma Into an endothelial sarcoma 

In 188S, Hutebmaon deecribed a pwnliar ferrm of “ poUto-Uko ' 
trunom which he had observed in sereral caste in the upper part of 
the neck beneath the cterno-mastoid. It u prohehle that these 
tmnoan are idaatieal with tboee regarded by several ohaervers as 
ongmating in the oarotid body and osnaliy coDsdered as endotheli 
omatous in natme. 

Bodothshomas are also descabed in the tongue, uterus, testicle 
and ovary but some of the UuDonta m these and other sitnatians, 
■ooh as the bernea. ahoold be regarded ratbv as endothelial aaroomas 

MYOMA 

A myoma is a tumour oompoeed of stnpcd (rhabdo-mvocna) or 
onitnped (l^o-myoma) mivcle-fibres. 

REIABDO-UYOMA 

A tnmooT oompoeed entirely of tran avase ly stnated mueoular 
tiaana has not yet been desonbed. and it is probebla, as suggested 
by Bland-Satton, that certain elongated and transveraely stnated 
cells oocasionaDy aeen in spiadleMselled saroennas are not tealiv muscle- 
fibres. Stnated masde-flhrea are, however iometimei pwaent u 
certain mixed tamoim of tbe Indn^ and the teatide, o<xnrring in 
early life. 

Bhattock has drawn attention to four ipeoimens of poivpoid 
tumoun of the lower part of the bladder m all of which stnped 
musclehfibres are prwent Three of the specimens are tn the 
Moseimi of the Royal CoUego of Burgeons, and one m tbe lIoietiiD 
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of Bt, Thomia t HoepiUl In thine the hkdder u th»t of a young 
child end in all It ii probable that the txunonr waa congenitaL 
Shattock inggeati that foch a tnmooi ooonmng m a ponbon where 
Toluntary muacle ii not nomuJIy pioeent, ii tliw leanlt of dnphice* 
ment or heterotopia, and dewelopa from cells concerned in the 
tion of the external sphincter of Henle, whwh have abnocnaHy 
extended or have been diiplaced into the snbepithebal time ol the 
bladder 

LKIO MYOili 

TmnoniB compoced of tmctiq»ed mnsoular Bbrea mixed with a 
varying proportion of fibroos Uone (fibro-myoma) are chiefly met 




Flf. 79. — MJcrtsaeopIc section of flico-njyonia of utenu. 

with in the trtena, btrt occaaionaily occnr m the wall of the aluneotaiy 
r^tml and in the skin. 

Examined microacopkally the mnade-ceOj are slender eloDgaw 
and fmifonn, and the nndei are rod shaped and often linootii. The 
moscle-eells »ro arranged in faaacnb which Intersect In vaiw os db ec 
tiona, and when the cells are *een In tranarepso section they appw m 
rounded or polygonal dear areas, In the centra of many of which the 
nuclens U seen os a dark spot (Fig 78) Between the muscW^lli is 
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ft TftDftUc, Imt TmiwTl y tmall , ftmoont ol fibrillfttad ooim«rtiT« 
whwh boeotoe* endeat in » ftepotion tUinftd bj Tftn Giewn ■ matliod, th* 
muMle «lli rtftinmg yellow witb pumo *eid ftnd tte fibroc* tuat 
red with fnchan. In some fibro-myonu*, eftpocallj yooag tomonn 
It m*7 be dilEcialt to difttnagiuftb the oolla frmn thoee of ft ipindle-celled 
•aioonift, but unuUy the latter •» I** nmform in thftpe and tut, 
ftud arranged in le* regular faiaculi. 

Fibro-myoma of the — Tibro-oiyotnftft or " fibroidt " 

of the nteruft are exbremelj oommon, and may be tmgle or mtiltiple 



Aaeording to tbear poartioii, the tamonra may be abaertmi, intianniral, 
or mbnmeoai they ate uaaally rounded m ahape md lobolated oo the 
a PTf ac e i, and may reach aooh an enoniioua lixa aa to ooertitato aome ol 
tha largoft tumonia met with m the fanman body Tbe abmacoca 
ranety frequently awumea a polypoid lotm, and the fniwttooa tarnoon 
are alao often pedoneukted On aecUoa, a fibro-myoma of the ntenia 
pTttenta an appearance cloeely reaembii^ that of a fibroma, the cut 
■uriace bftng marhtd by whad* and interaecting tract* of a gCeteniag 
white cokrtir (Kg. 80) Bxeept when the tnmonr pcwwaee 




with m the uUnu, bat occacoiuUy oceor in the w»ll of the tUmenluy 
eajul ud m tb« ihin. 

Exwniwd micro«opJcAlI/ the moacle-Mlli are deicdeT elongi^ 
and fwifonii, and the noclei apo rod-ahaped and often ainQOQ*. The 
maede-cella are arranged m faacfctill which internet in vanoo* dtKO- 
tioni, and when the celli are seen in trawwao aectkm they appw t« 
rounded or poiTgonal deer areea, m the centre of many of which tie 
nnelena b a«n as a dark epot (Rg 79). Between the mnacJe^lb « 
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1 ^ but ti®uDy nuoroit of 6biiIl4tod coDUcctivo tiMiio, 

whkb bocpomo* endent in a Mpetum tUiaod by ran Glewn ■ method the 
qiQiole-eelli gtufrung yellow with psonc aoid, and the fibrooi ti*ne 
red with fochfUL In eome fibro-myonuJ rapetaiDy young tranoam 
it may be difBcult to djetingu»ii the cella from thoea of a ipuidloH^IIed 
■atooma, but nstiilly the latter are le* nniffii m in ahape and aixe, 
and amnged m le« ragnlai taaaeoU. 

Rbro-myoma of the atenu^Fibro-myosnaa or " fibroda ” 
of the uterua are eartremeJy ootnmon. and may be am^ or multiple 



Aooordmg to their postioii, the tniDoun may be aubaercrua, mtEamunl, 
or mbmueoua they are nanally rounded m ahape and lobulated on the 
tucfaQe, and may reach aooh an enonnoua nre aa to eonstitiite aome o! 
the laigeat tumoun met with in the human body The tnhanacooa 
Tanety frequently ataa nM a a polypoid fomi, and the tuhetuous tomoura 
an aln often pedunculated On aection, a Cbr^myocna of tha uterua 
preaenta an appearance ckady reaemblmg that of a fibroma, the cut 
Burface bemg marhed by whoila and inteiaecting trscta of a gfiatening 
white colour (Pig. 80) Except when iznall, the tumour y^Mar w ra 
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• dutmot flbrou oajwulB. .nd ca bo iwidfly timclwtid. On tl™ 
cnt of tin tumour «m often Ken s few Urge vuns, tit wnDi 

of winoli cannot contpoo on ncoonnt of their intimAlo oonnonon with 
the tttmonr mbrtance. Jhcu Taum are frequently connected with in 
ebnndint ploinn on tie enrfiee of the ntemj, which may bo ■ Muira 



Fig 81 — Submucotu flbro-cnTwn* of tE»opIu£TiJa The owoph*^ hu 
beec Uld open, from behind «jid the tiimoor Attached to the mucous 
membrane turned oiifwarda. 

o£ free haanoirhago dunng operation, Utenne mTomae often undergo 
atrophy after the menopanae and after the removal of the oTaoea. 

iforfi/ootwM of jfrwcfttre. — Among the moet important degen* 
eratmni to irluoh myomaa of the atonu are haWe are the »* 
called hyalme, the mocoid and eaJcnreoua, and “ red degeneration — 
Q condition of no practical tjgmficance, m which the tomonr mhetanrt 
has a dark red colcmr probably doe to imbibitioo of ecJotmng matter 
from the blood- In the bynbne degeneration the change aflecU the 
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flbrowi tittup irlifeh becomia iTOtten M>d homogMiscraa in. »ppe*rftn« 
tod tliCTe nuy be wide Mpantion of the faicioal] of matcle^xD*, witb- 
ont prodacaog iny greit cbsztge w the Mt^-eye oimnetef* of the 
tamonrt, Unooid degwiar»tioii u very oommon in eoattered ueM 
of Uie»e tnmouit, bnt id*t fcdT*n» io <oob a dtgte* u to Te*nlt 
in eiten*iTe oy»tie formaUoo* (** fibtt«yKtao tumour* ”) Oelcarooui 
depoeiti may bo limited to parti of the tumcrar or may be eo exten- 
nre that the tuzoom la alm^ eotmly oonrerted into a atonv mam. 

Among other changes to irhioh ibw otenne tuioouiB are Uable 
may be mentioned tuppuration and, in the oaae of fubmacoiia myoma 
•loughuig and gangrene. Saboeroua tnmona o«nj»onaIly become 
hjsmorthagio aa the rwnlt of tomon of the pediclet Finally rt ta an 
naportant fact that a fibro- myoma of the uterus mar nudorgo a anr 



c««V 4'^/L, r»i , Tt|l ^ 

comatoui trartafocmatioa. Thfa may occur without, m the eady stage*, 
any atriking change In the groea feature* of the tumour but later 
the a fl eoted part preaenta a homogeneoui and nz-lihe appearance. 

Fthro-myoma of th« «Iimunt«.ry o*Ln*Xr— Fibro-myomaa 
of the alimentary tract may project beneath the muetma membrane 
oc the aatoua (soat. In Fig 01 i» Dlaatiated a large sobrnsoouj flbro* 
myoma of the ceaophngua, which had occanoned laoh exteniiTe 
pteaaaw neeroau of the oaaophageal wall aa to lay bare aome of the 
eartilagmoua rmga of the traeheak The tuBsoor had enoaed dy*- 
phagia, which wa* thooght to be the reeult of malignant di**ae of 
the ceeophagua, and for whioh gaatroatomy waa performed. 

Kumerou* ccaea of flhro-myonia of the atomaoh are on ireord, hi 
aeraml of which the tumour eren though of criaT^ 
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pyloDo obstroctioo. Small, iimplo polypi of the mtertino may belonf 
to tha claM of tmnouiB, and are of oluuoel importance chiefly u in 
ocoaaional caoie of mtoarnaception. 


NEUROMA 


It haa already been pointed out that the term nenroma u eonie- 
fnnea applied to tnmonra of nerTea independently of thar ftroctme. 



Flf. 83.— Multiple 
nenromaa. 

ArtX^ 

tea) 


It ahonld however be reoerred for tranoiiB 
oompoeed of nerve-tiaBne, which, in view of 
the faot that ganghon-oeHa are pica ent, are 
aometimM termed “ ganglio-neuromaa” 
Tmnoora of thia nature are not ao rare 
aa waa fonnedy thnnghL They oontam 
nerre-fibiee, oocaaonally mednUated, and 
gan^on cella of the type of thoee found in 
the lympathetio. The tmnoma, which in 
■ome aftnations, inoh aa the meaentery 
have been known to reach the me of a 
cooo-nvt, preaant to the naked eye an 
appearance lonilar to that of a fibroma or 
fihro-eaiooma. They are nanaHyeocapaoled, 
and pnme a benign conree. Theeo tn 
moos nanaHy occur in eonnezian with the 
mam ajnnpathetio cord or plexuaea, and 
hare met with m the neel, thorax, 
and abdomen. In the latter ntnation they 
have been found m the retroperitoneal tume 
or between the layere of the meaentery ai 
well aa in connexion with the medulla of 
the adrenaL They may alao oocnr in the 
central nerrona ayal e m and ilnn, 

In Knan»a caae^ a girl aged 6 mol* 
tiple aubontaneona tnmcraiB raryinginme 
from a pea to a nnall orange, were preaeat 
on the trank and thighi, and were tboaght 
to be lipomaa (Fig 83) Some were re 
moved, and on aeobon preecnted a homo* 
ganeooa, Ught-yeHow oauparont appear- 
anoe, with white fibrona atreala rniining 
irregolarlythrODgh their anbaUnee.(Fig 83.) 
From the atmetore of the tumourt, and 
their cannexion with blood reecla, Knann 


concloded that they originated in the nunnte ganglia In the 
lympatbetw flbrei accompanying the blood and lymph veaaeJa. 
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Tlie bolboTU enlargementi wWoh form cm the cnde of nerret that 
hare been aocadenballf woondod in their eontinmty or dmded in 
amputation are aomotimei apoken of a« diTiaon ” or “ ampatation 
netuointu.” A certam degree of bcUbooa enlargemsat asy in theae 
arooiiiatanoea be regarded ai ooanal, and eren when the bolb reaehee 
an iiiniiilTii mo it cannot be viewed aa a tumoor. 

A aeotaon throngh the bolbona end of a dinded nerve abowa micro* 
•oopioall/ baodlea of newlj formed nerrea izregolarlj arranged and 
Ijing m a rtroma of Ehroua timoe. Tha lotmation of nerre'flbrea 
mnat be regarded ai endenee of a dutmbtd attempt at repair 


ADENOMA 

An adenoma u a aimpfe tamcna oorreapcnding m ita atmotnre 
mors or lea cloeelj with that of a aecreting giand, and eoniutuig of 
epithchnm-hried apaoea Ijing tn a oonneotiTe-tiMiB atxoma. The 
ehartctetB of an adenoma are ntet—rily dependent npon 
thoae of the pari ha oonnenon with which It anaca. Acoordingly four 
typea of adenoma may be reoogaiXBd--^acemoae, tnlralar oyatae, and 
a^A The raeetMaa adenoma u axempC£ed. by the aunple gUndnlar 
tamotnf of the m wh>oh« aa wS be aeen, branehing doeta 

and aouu are p reaent The aimpfe polypoa of the rectnm la the beet 
exampie of a tnimlar adaaoaa. Oie cyttio rtiiety is aeen in 
tanonra of the orary and thymd g^and, and the aoGd vanety 
m thoae of the adrenal. In addition to the adenomaa which anae 
in doae aaaomaticm with normal glands, other* are occanonally met 
with, which probably owe then ongm to aome reatigitl itrnotnre. 
For examfde, oertain tnmonr* of ^andalar atmetiire oconmng in the 
vaginal fornix probably anae In veatigea of the dust of Qaitner 

Before proceeding to a dewoription of the more oommoo farm* of 
adenoma it la neoemary to paint oat that pome oonfoaion ha* ariaen 
from the application cd the term “ adenoma ” to vaiiooa f4«n/^nlar 
hyperpUaua which do not partake of the natnre of true tnmooi*. 
For matance, m the ehroido mflammatoiy hyperplana aometimea 
afleeting the integument of the note fdunophyma) the large aeba 
oeoui ^anda of the part form aoch a predominant hutdogicad fea 
tare that the condition haa aocEWtimea been termed a aebaoeous 
adenoma although it posseoM none of the chatactera of a tumour 
feamation. Again, in certain chronio fnflammatioTii of the gaatoo 
and Inteatinal muoma membiaTie, Iccaliaed giaodnlar oTp g row t h* 
are not unoomiiKin and are aometimea wron^y i^vded aa adenomaa. 
Further m the chtonio enlargement of Urn pnaUte a number of doedy 
packed glandular maaacs are fretiaimtiy preaent, but b view of the 
fact that there ia afiong evideDce for regarding the enlaigemait aa 
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inflammatory and not a tumour fonnation, theee gkndukr depoati 
should not b« termed adenomas. 

Considerable difficulty is sometiinei encountered in endesTooniij 
to decide whether a tumour is of the ample f^*ndnf>T (tdenoma) 
or malignant glandular (caranoma) type, Thu difficulty aiira froai 
the fact that in their histological atmoture certain caronomas retain 
in a stnking degree a close resemblance to the m which 

they anse, aa, for matonoe, m certam mahgnant tumours of the 
thyroid. The distincbon must be based not only on the hlstoiogicaj 
atruoture, but also on the relations of the tumour elementi to 
the surrounding townee. For mstance, many raTnir>fim— of the 
large intestine oonsiat of spaces lined with a very regular layer 
of columnar epthelrum, cloeely reproducing the etracture of the 
normal mteetinal ^anda. Tbs adenomaa of the intestme present 
similar epitbehum Imed spaoee, but the two eJaasee of tumoor differ 
essentiafly m tbmr relations to the surrounding tosues. The gland 
like etmoturss of the oaromoma ertesd to the deeper parts of the 
mteetonal walk and are found invading the nmaoular ooak whereas m 
the adenoma the epithebum-Iined spaoee are confined to the mnoons 
membrane m the nonnal irtuatooD of the gland * . 

Adenoma of the braast.'-Adenoma, the most eenunon 
simple tumour of the mammary gland is of several Tarietics, the 
differences ansing from modiffcaboDS of the glandular apaces oc 
connective-tissue stroma A constant feature is the presence of a 
perfect capeulo aorrounding the tumemr and rendering it capable 
of removal by cnocleation The breast itself either remami m a per 
fcotly conoal state, or if the tumour is large, is disp/sced and rosy 
become flattened out over its adjacent surface. In the large majonty 
of casee the tumour bes on the surface or at the margm of the breast, 
to which it has only very loose conDunoDS, auggeating that H has 
arisen m a small outlying fragment of glandular tissue which has 
failed to become connected with the general glandular apparatus. 
In rare mstonoea a typical adenoma la embedded m the breast tissne, 
and occQnonally the solid growths projectmg info certain ghLudoIsr 
cysts of the breast present a snuilnr structure. The perfect encap- 
sulation of an adenoma explams the considerable degree of mobility 
beneath the "tin and mdopendently of the breast, which Is often 
Its most striking cbnlcsl feature 

Adenomas of the breast are most common in young women between 
the ages of 20 and 30, end are oecaaionafly mdtiple. The following 
Taneties deaeirve soparafo consideTation — 

1 Pun adentma^ m which the structure closely resemblea that 
of the nonnal gland, except that no Urge docti are present 
and the stroma is devoid of fat 
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i Uard Jibro-atJauma, in which th® itroiiia Ii leUtiTelf abniMUnt 
tp4 consitti of deem fibitnu tinne. 

3, Sq/1 fhn-nitnoma, in which the ftroma k •I»o abuiid*nt, bat 
coMifti of richly ceDnUr oonnectiT® tijsae. 

1 Cftiic aitfmosvj, in which the gUndnlar tpacai become taut 
fcumod into cyatt of Tuying aiio, and »x« often occupied by 
intracystic growth*. 

1 The pure adenoma u Twy tain. A ipeclmen in Urn 
temty CoHego Hoaprtal llasenm wa* tamoyed by Qaaln from a 



Ftf 61. — Wexoacoptc faction of hard &hco'«denoiiui of breast. 

woman aged Jfi and weighed 4 Ib In aertion the tumour ckwJy 
rtacmbW the paiKTeaa in lU nahed-eye appearance, and the nucro- 
■coptc itmcture 11 Eke that of the nonaal breast, emept that no large 
ducts are present and tbe flbrou* atraina is free from fat. 

S. The hard fibro-adenoma, on tbe other hand, la very common. 
To tbe naked eye the tumour uaaally presents the appeaianee of a 
lolnlated fibrous growth of an opaque white colour although, by 
eamination c4 tha cut surface with a lens, fine deft-liice sp^eea 
may often bo detected in it. Examined mferoioopually the tumour 
connsta of eprtheltuin-fined ipacei widely separated by a dense fibrous 
stroma which U often anan^ mote or leoa ooa»ntnc*Ey around 
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them- The epdoe* iD*y re*omblft i*oUt®d aam or groopa of adni 
oommoniceting by fmall dacU (FlgB. 81 md 85) or they m*y be 
ttirafornied Into etoEll oyita 80) or nanow frTrgolaily bruohing 
oiefti (Pig. 67) The ipaoee »ro lined mti epthehom of e polygon*! 
oi oabical ihApe. 

3 The soft flbpo-adenom* diflei* from the h*rd Tiiiety only in 
the ohaTMter of the ftromji, vhloh may be *0 richly odhil^ *» to 
nggest * earooDiatmi* diange (Pi®- 88) Thk T*n**y of adonoEa* 



Fig. 87 — Ucroscoplc tecttoo of hard fibrO'uleiHMiia of breatt. 

although it may increase rapidly and reach a large lixe, thoin no tine 
endeneea of mafignancy and the name adeno-aarooma '' which waa 
formerly apjiied to it U Tery misleading. 

4 In the cyatic adenoma the gUndnlaz spaces of the tnmom 
btoome transformed into eysts of hoge use whioh are oocnpied by 
fokaoesToa Intiacystic grovtha. The** ckaely pacted growth* often 
giTe tt) a aeotioQ of the tmnonr a very obarictenstk appeatanoe wtdoh 
waa aptly comparad by VIrcbow to the eentre of a split cabbage 
(Pig. ©). The true nature of the tumcroi will alwmyi be apparent 
on microeDOfio examination, whteh will «hcnr a tranntion from the 
typual structure of a fibro-adsDoma to that in whioh the entio 
transformation is rery prooo un oed (Pig. W). 
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Tb« cjtiio adenoma often preaenti an extreme degree of kbolatroa, 
and m aach tumoaiB the opemng np of odo of tte copcrdcttl ejet* 
as the result of t hinnin g and ulccuaboc of tie ovedyuig akiu may 
produce a muleadmg appeartinoe of auLhgnaiioy eapeoally if an mtr*- 



Kj 8S. — Microscopic section of soft filiro-adeoonia of breast. 



FIc 6 ^ — Cyitk fibro>a4e0«ma of breast. In acetion, abowtnt 
•pQtcabbacc appearance resuHinc from dosdy paeJeed Intra 
cystic g r ow th tamour ft prrtruding through the sklo 

(tUT'wy CfAtr ifmtfwm ) 





cj i tie growth ihcrold protrude from the uieeTeted opo nin g lo the cy»t 
It tt, bowevot neceifary to innrt upon the benign nature of thia 
tumour which wai at one tune kiKpwn as a “ cyato-Barcoma. 

The cyatic adenoma nmrt he clearly dutmgnahed from certain 
form* of cystic daeaae of the mamma in which the cyate are occupied 
by intraoyttK) growthi. In the one the crata form part of an en- 
capfuled tumour in the other the oyatie change afieot* the breaat 
tiaaoe itaeif, and no aeparate tumonr la praMut. 

The evidanoe that a oarmtunna of the hteaet may talce lU origin 
from a am ple adenoma u Terr eoanty The •une brecat may nn 



Flf. 0Q< — UUroecoplc aectloa of cyrtlc adcmma of breast. 

donbtedly contain both tumoma, even in immediate appoaibon, but 
we know of only one ■pecfanea which ruggeaU that the parrnnnmn 
had amen from the adenoma (sea VqL TL p C4) 

Adenoma of the thyroid may In ita itraetnre reacmble 
the derekiping or folly de^^oped gfand, and ooeuia aa an wieapeuled 
tumour over which the adjacent part of the gland b often atretcbed 
aa a thm layer An adenoma hating the structure of the deteiopng 
j^and la characteiixed by the abacnce of coiloid material, and on aection 
preaenta a homogeneoua aiibatance of a whitish odour The foiti] 
gland wnsitta of anaatomoamg aoUd cyhudei* of oella Itmg in a raa- 
culat oonnectiTe tteu^ and, Miaady a section of thu form of adenoma 
pments the appearance of alteoli flUtd with spheroidal cdU and 
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Tb» c)TStm odeooma oltcn pre»M»ta an extrcuw degree of fobolatioo 
and in cocb tniDOBTS the openiog np of ctne of tl» soper&aU ejirti 
as tlw result of tfunning and aicmtioa of tbs overijiog pbm piay 
prodoco a flusleadiogappeemnce of zoaligiuiioj espeeuH^ if an lutra* 
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ejftlc groirtli (Iwrald protrude imm lb® uloenited opening In the cyrt. 
It B hoTrever necaeary to innit upon the benign netnre of thu 
ttimouT whieh VI* flt one Imrt known »s a ** cyito-teicoiiuL** 

The OTitio adflooia* moit be cfeeriy datingmebed from certain 
form* ol cyrtxc dueaM of the mamma lo winch the cyst* are occupied 
by in(r»OT*tw growth*. In the one Iho cyit* form part of an en* 
capeoled tumour m the other the eytbo change aflect* the brea*t 
tume iteell, and no eepante tumour u pnaent. 

The eridenee that a eccQuunna of the breaat may take lU ongin 
from a sample adenoma i* Tery ecanty The mme breait may nn 



donbtcdly contain both tomounr eren In nnmndiate appoction, but 
we know of only one speeuatn whaoh soggest* that Uie cemooma 
bad ariaen from tb® adenoma (see VoL Ik, p W) 

Adanonu. of tho thyroid may In ita atmetiira rcaemble 
the donloping or folly derelcped gland, and ocean a* an enoaptuled 
tomont OTti which the adjacent part of the EJand ia often atratched 
a* a thin layer An adenoma ha'rtng the atroctnre of tha derdoplng 
^ai»dt»ohar«tmiedbytheab®eiie«of eoDofd material, tndoo®eetion 
p tea ont* a homoceneon* aubatauce of a whltah eokmx The fcatal 
j^and conauU of anaBtomodng aobd cyiindm of cell* Inng in a Taa- 
cnlaroonne<tiTeh«oei.aad,*UB3ariy a aection of tld* form of adenoma 
prwenta the appearanc* of alreoU Slled with «phetoidal ceUi and 
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•epaiatod hj oonneotlTo tUcae whh Urge, thlD-wiflod cnfflarie* 
(Hg 91) Berry $tAtM thAt he hu never removed en *dt.nnTTn qJ 
this kind larger than an ar^nge. 

An adenoma having a fftrootnro like that oi the follv developed 
gland oonartB of ipacea hned with a low cniocal eprthehmn and fiDed 
with ooHoid snbetanoe (Kg 92) The ipaoe* are uaaany larger 
than in the n orm a l gland, and to the naked eye, or with very alight 
magnification, the tnmoar preaante a fine meahwork, the tpec« of 
which are filled with yeHowiab-bTown* aemitranfilaoent anbatance. 
The central part of enoh a tnmoar often preaenta an opaque fibroua 



Fig 01 — Uicroscoplc section of adecoma of tbjretd (fatal type) 


area FaryliTig radlatkma towards the eorface (Kg- 93) and sometimea 
undergoing calcification 

In this vanety of thyroad edenoina groea cyitio changes are 
common and thua by the coaleacenee of adjacent apacea even a Urge 
tumour may be converted mto a single cyit In which the adenomatoDs 
tiasue remaina only as a thin layer on the inner aurface of the fibrona 
capsule. An adenoma may undergo a rapid incrcaae in six* aa the 
reeult of hamorihago into it. 

Colloid adenomaa may be aingje or multiple, and, especially when 
multiple, are often awxaated with a varying degree of general paren 
cbymitoua enlargement of the ^and. It la Indeed doubtful whether 
in such f— ^ the multiple adenomaa should be regarded aa true tumouia, 
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Kasile tnu), lUa sB lunplo tmarara of tiMe furti, gtadmllj’ lo 
become pedoccroJated, and tbtu farm ona Tnneity of aimplo polrpa. 
Thep Iiaro a. glandtJar rtmotttre oorreipoDding to tlut of the part 
in which they aneo and freqaentl/ prwent a mom or Itm papiDary 
rarfece, eo that it u difflonlt to draw a aharp line of dutbction 
between the adenomiuB and papilloinaa. 



Fig W — Mlcrwcojric aectioo of adenoma of rectnm. 


Aienoma of the aUmach u rare The tumour uaoiBy oconia in the 
region of the pylotua, and Mayo Roheon and JToymhan qnote oasea 
m which an adenoma hai been aqoomfnlly removed for the relief of 
pytono ohatmotion. When the growth la fu£Bciently Urge to form 
an abdominal tnmcnir the latter la charaeterued by ita extreme 
mobility 

Aievma of the ta/eafuw ia alao not common, and ita practical 
importance chiefly eoncetna ita tendency like other aimple tumcnna 
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of the boirel, to occMion Intoroioeption In the cue of a voman 
ulnutted to UniTeiuty CoQego Hocpitol^ * podunotilated adenoma 
ifa* removod from the ligmoid colon. Tbo only aymptom iraa rectal 
bjBniciTiiiage, and a tTunoirr irhlcli oonld bo felt in tiie abdomen iraa 
luapoctod to bo a mtlignant growth m tbo largo intaatino. An 
exj^oratory operation prored tbo abdominal tumonr to bo tbo mi*’ 
plaood left ladnov lying at tho peino bnm. In the aigmoid colnn a 
round tnmoar wa* fdt, wlnoh could bo mored along the bowel for 
•everal It waa readily ttsnovtd throng^ an iSioaion in the 

bow^ after hgatnnng the long, slander pediolo. 

Aiauna of t4« recttoR oocnrs a* the nmplo polypna not tm 
cotomon m young chlLdrtii. It (onna a aoft, ted, podonculatad tumour 
rarely larger than a Tn«n ahany Tbo pothdo may bo euffiiaently 
long to allow tbo tumour to protroda from the anus during defeoa 
tmn, and tpontaiiooua separation is probably more eommon than is 
luppoaed. Frolapao of tbo whole d juund grenco of the rectal wall 
may bo oaueod by traction of the tunumr A few mstanc** of large 
adenoma of tbo rectum in tbo adult are on record, but suoh caaea 
are much Ian oommon than tho»e of aiisple papQloina (p 4S1) A 
section of one of tb«*o Ettl* tnmmif ahowt a number of ejathohum 
lined tuboa Tenemhlmg laeberkOhna ioHiolea. In the centre n a 
radiating oore of delicate oonnoctiTe tl■•u^ and amongst the folficlea 
•man lymphoid nodulea an often present (Fig 

Adenoma, of the ombUiooi. — This la not uneoioznoD m 
infanta, and foitrui a amall pedonmdated tumcrur like s red currant 
It oauMB a ahght muco-pundent disoharge, and is readlty bnra^t into 
now by orerting tbo folds of tho umb^cna. It can bo remoTed by 
applying a hgatun to tho pedide or by dividing tbs latter with tbo 
point of a fine cautery OooaaumaHy a tumour of thn nature a 
laociated with the preaenoe of a fecal fistula. The structure of these 
taraaua, which a identical with that of adnoma of the rectum is 
illustrated in Fig &fi 

Tho tumour douhtleas aosea in oeiiiiexmn with the outer extremity 
of the Titefirrie duct. In one recorded case a tumour of tl'** umblBous, 
a inu la t m appearance to an adenoma, proved to be a nmjlo »Tig'riTn« 
Adenomatous tumotta of the umbinous an oocaacoaUy met with 
in the adult. 

Adenoma of the kidney — Small white or yellow nodule* 
are occasionally toon in tho cortex of the kidney They have the 
strocture of papillary adenomia, end may readily bo mistaknii for 
adrenal rests (p. 580) 

AdreiiAl &deiiomiu-’>Sinan tumoun, umsHy rounded in shape 
are not unoo mTnon in the suprarenal body They are yellow in ootour 
and usually have a structure reacmbUng that of the aona fasciculata 



tumours 

of Khd column, of polyicdxj cdL, contmmng £.1. «.! 

n. Ttty mtwMtag fMt m.y hom it nottd ti.1 numcrmi. 
m on record m whiol the preMnoe of > ttnnour of the .dreiuU 
however of a m.hgn„t typM... been .«,d.ted with 
tttmoldi^ de^ of prcoomou. ua.1 development Theee irin 
t>e TOBTrod to eub*6qoeiitIj (p 688) 

Adenoma of the ntortu^A £brm.d«.om. of the mncon. 
membraDe of iht body of th® atonu occur® u one form of ftinple 



Flf — BQcTQscoplc faction of adeodma of nmbiilaja. 


polypui, but ii mooh lem eommon than the mnooaB pcJypoa and the 
pedonoolated aabmuootu dbro-myoma. The tumour s imially tmaJI, 
and ootuiatf of fpaoes hned mth cahtctl epfthellura lying in a con* 
neotiv©-ti*ue itroma. 

Certain tumour® of the utem®, conaiting chiefly of muicukr 
and fibrous tiaeue, oontam, hoTWver »uch a oonsiderablo amount td 
^andolar ti»ua in the lonn of gpucta lined with cobical epitbeHmn 
u to joitify the name adeno-rnywina” being applied to them To 
the naked eye snoh a tumour doe® not neoeaaifly present any feature® 
dtftingoiflliing it from an ordinary fibro-myoma, but occaakmady 
the g^«ndular dement® may becoane dilated into cyits ®o ai to con 
vort tbe whole tumour into a lobulated oyitic rnaM. An adeno- 
myoina of the uterui may if it mohe® a Ujge tue, extend into the 
broad ligament, but tumoora of a ®fmflar nature may ongmate in til® 
dtuation, prohably in the remain® of the Wolffian tody or duot. 
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The ideno-mjtmi*, of ** diffoie ” adeno-myom*, k abo 

applied to anotbet condition m tbo ntcHii, in whicb the -whole or a 
port ol the coTity of the body la anntmDded by a thick layer con- 
•ating of the hypertrophied glanda and ationia of the mocotu mem 
brane intimately nuxod whh tiacU ol fibro-moaonlar taono. TnmoarB 
haTing the itnictnro td a trterioe adoDO-myojna are oceanoniDy foimd 
bepiid the Lniita oi the ntenu, aa for faatance Id the groin, abdominal 
wall, rectO'Taginal aeptum and ngmotd cohm. In the two latter 
ponbone there ia a direct fnflltration from the nteme tamonr in 
the {otmer thia may be abeimt. 

Adetiom& of tha otoi^ — A pure adenoma of the ovary 
o o eum ag ai a aoUd tanwor oompoaed of eptheUnm-hned tobolea, k 
very rare bnt, on the other the oyitic adenoma, more eoni' 

rnonly known aa the muUll<>culnr ovarian cyat s of very frequent 
oocazrenoe, and may reach a cue which k not equalled hy any other 
tninonz The oyttio adenoma oocma aa a amooth, lobnlated tmnocr 
compoaed of a number of oyata held together by Bbiona aepta. On 
aeobon H ta often found that the bulk of the tmoonr n compoaed of 
a oyvt, m oonoezion with which then an sumervea otheie of 
•mailer die and often fibrooa areaa in which ndsute oyiti ean joat 
be reoDgniced with the naked eye or ■een with the mterceoope. Ooea 
dcmally by the breaking down of the eepta between the oyata, the 
whole tmnour is oourerted into a onOocnlar eyat. E xcq i t in the 
eatCei atagee of Ua derriopment the ovary ituU cannot be reoognked 
in a eyatu adenoma. 

Two -vanetiea of multiloenlar oranas eyat are uaaally recogmxed 
— the abn^de and the papflknnatona. In the etstple varied the eyata 
contain a muomd fluid, colouile* or rtained brown -with blood 
pigment. In the largo eyata the flold becooue more eeroua. It k 
among tumonra of tlua vanety that the enormOTU dnnensioni men 
tKroed above may be reached. In tbe pajnUotudoru form the crati 
nnally eontain eerooe fluid, and the intracyatk growths may take 
the form of amall, scattered, vilhras tnfla, or larger eaoliflowa-like 
massts, which may eatnfdetely oecnpy the oyata. Oocaaionallj the 
papCdomatoni growthi may project through the rnptorod wall of a 
oyat and continue to grow on Ita auiiace In rare instance! the cdk 
detached from a ruptured ovarian eyat may by implantation, give 
nae to multiple pepSkry growtha on the peritoneom, which are, 
however of little paurtioal lignificanca. 

A much more important result haa been observed to follow the 
rupture of a mncinrsia eyat Into the pentonsum. The TT| p*4n -s^ j *T>ittfv g 
celk become implanted on -various parts of the peritoneum "tuI give 
nae to the accumulatum of enonnona rt of muemoaa tnatw^ al. 
Tins conifition, first described by 'Wiith in iS&t, has reoemd the 
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tnoval of the maaia of mucmoui gro^rth 

It B m unjKrtMt f,ot tint w . mall pcwtsUg, oi m*. <,( 
japiHranatoM oranM oyrt tli. di«a« pmmm a naHgnant comw 
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ijtiiough. tho tumonr may not to tha naked eye, di£ox from ft tuniJe 
tamo or 

Examined mjctoftOopiCftUy Uie cjiU of a nmple mucinotu cyatw 
adenoma are found to bo lined with a aingle layer of coltunnat tjd 
thelial cfiH*, tbe free extrenutire of which aro dwtended with mucin 
(Fig &0) In the fibrona tuano aanoandlDg the eyita am teen in 
place# tubule#, lined with columnar or cubical cclla, width hare 
ongmatod by outgrowtha from the oyrta themselvoa. In the popllo- 
matoua form the Intracyitio growtha aro covered with a cubical or 



oolamnar epitb«llinn. Tbe ongm ol the cmntn eyvtio Adenoma 
h*i been very vmnoiialj Interpreted, but the Tiew moet genenDj 
accepted at the preeent tm>e la that the tnmonr anaea in coQeotionA 
o{ oella ot the germinal epitheliani whkh have 
auSeied a n 'f t o{ derelopmenU 

Adanoma of the aebaoeoixa glanda. 

— It hat already been pointed out that the 
name adenoma has been meon ectly apphed 
to certain chioiuo inflammatory aflcctiona of 
the ikm in which a byperpUua of the aebaceona 
E^«T<r1« u a marked feature Trne tehaoeona 
adowmaa are nndonhtedly ram, onleaa the new 
held by Bland-Stttton and eome other patholo- 
pata u acoepted, ^t certoin tamoma of the oflSS 

tkm wbieh ehmcally reaembla aebaceooa cyata majua. In aectlcn. 
are m reafity aebaceoui adenomaa, and oocmat girt, 

of newty farmed ^anda rather than of a ^and 
merely enlarged by diatenaiocL The tnmonr *' 
which n ibovn m the accompanying Ohutratum (Fig 97) aewms to be 
an nadoahted example of a emple glandolat tomoar of tbe aebacemu 
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^ II ™ irtMted bcnfib th» ttm of tie nmCT upat of ti. 
Uhmm nmjM. .nd manured 2 B om. m iti lou^ damrtar Umj- 
reopouUy the tmnottr u reen to h. . taomow .d«uom«. wd lu 
d tio Uiger ejace, popHUiy growth, projoot into the hmen 


It hu boon mggoitcd thiU Kme of the smdl calamon, tmnonn 
occeaonUly found heneeth the •km. Mid fonnoily dremhed m 
O doomei. srUe in eebeoeou, adenomM. It i, mtorertmg, however 
to note that Bhettock he, ehown that m tie»! iuraora tie caJoi 
^bon maj be omooiated with a very pronounced hunij titnga jn 
the opithehal oeUe of the tumoor and he auggtdi that nieh tomoor, 
may aiue m oomumioii with the hMr toiUoliw Mid not m reba 
o«oaj glAiHi«v 


PAPILLOMA 

A papiUoiDA IS a ^unplo tumour whioi, xn itJ B t r u c tiir a, oorro- 
Bpomfi more or {cm clooefj int6 tbe pepiD» that are normaU^ piwojt 
the ekm and acme mocoaa menxbmDfliL A p^piDa codssIb of » 
oonnec^To-tiaffue outgrowth, eoDtaioing loopoeg blood od Irmph 
▼eaeole, aud cowed with epitbelnun of the etntiJed or eoloBiiiar 
t^pe. Ic c psptllotzui the oompooeat p^pSl^ a cxe rsoch 

greater than the normal, and are often eomponnd, aacoDdai 7 papjUs 
springing from the prunarj onoa. In thia wij the tumour maj 
auumd a large cue and a most compJei: structure, the papOls some- 
tTTTiftw taking the fctrm of dehcate branching viDauj proceeses, and at 
other fjTiif* b ”ng fewer lo number and oloh-shap^ to that the 
tumour preaents a otohdower hfce appearance. In other tumouri, 
egpeciallj thoao co ^ ^e r ed with strabfled epatbehmn, the intervals 
between adjacent papfll* are ao completely occupied by the pro- 
liferated epithehnin that tEie villous character of the rartsce » kwt, 
and the tumour u merely vehrty warty cr neatly smooth, PapiUomaa 
may be aefflile or pedunculated, and sometimea the pedide of even 
a large tumour is mry slender 

lo (Wnffldermg tumoam of papiDaiy structure, it a neceetaiy to 
pomt out the extreme difBculty of drawing a sharp Ime of dutmo- 
tion betwem the true papillomas and certain papillary hyperplaawa 
resulting from chromo mfiagimation of the skifl and those muooua 
surfaoes m which papilhe are normally present, and it may be well 
to give a few fflustrative mstan oee. 

As the result of the rmUtlon of gononbccftl and other discharges, 
extensive papiDomatoos foxmstions are not uncommon on and around 
the external gemtahn (venereal waits) 

In certam forme of chrome ioflammsbon of the mocooi memhniae 
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of the tongue tbe fannitKiii ol loalittd wnty groTthe b * nbt 
aocommoQ manifestation. 

Tubcnraloati of tbe "Vip and mocoos mambianes frequet[tl7 aasames 
a form m wbcli the papQUiy cfaaxactei U so marked as cloaefx to 
Kunnlate a tnmooi Tbu Is partmUaify stribng in the fonn of tuber 
cnloea of the ikin knovn as hiptn vemtoosTB, as veil as in some forms 
of tnberonlons disease of the intestines, espedaQj the cs ec um and 
reotnin, vhere the resemhlanoe to a tnnum may be reiy close. 

Other instances of the fannatson of papniomatoTB grcnrths as 
the raidt of direct local nntation an afiocded by eases m vhich 
TiIloaB ontgrowths of the mtteons membtana of the gall-bladder or of 
the pelna of the kidney hare been found in aMooatioa vith calonli 
FapOlaiy growths m the teetam and bladder may sunOaily be caused 
by the ScJittlotoma Atastatofrum (fidkoma ABssomhio). Bwh Qlostra 
tiosi, which might rea£ly be malbplied, are snfficftait to ahov that 
papiEomatoaa growths are freqaently the direct lesolt of ohionio 
imtation. 

In some l es p e cU papiflomas, especially of mocoos membranes, 
bare a eln** afl^uty with the adenomas. The eame tiasae elements 
in both tumoiua, bat in difleisnt relatioQji, for whoreas in the 
adsioma the epitheGam forma a Immg to spaces in the strana, m the 
pajaDama the epitbebim eoreo the surface of the cosneetire-tlMTie 
profectzocs. A transitracial caodiban is presented by ceatam tmnenus 
m whish the sarfaen has a typical papQkanatoos s t roct m e, 'whilst in 
the deeper parts of the tnmooi ephhduim-Gned spaoes are preKnt. A 
tnmtmr of this mixed atroetore u v«fl Ohistrated by oeitain simple 
tumonrs of the l ect n m. 

Another matter of great prartical importanoe, and often of con- 
odeimble difEonlty la the datmetiOD between simpie paptHoanas and 
eertam mafigaint growtha with a Tllloas or warty surface. The 
difficulty a chiefiy met with m eotaio papillary cardnomas of mocons 
membranes, aa, for mstance, of the month and The tumour 

in such eases is oeceasanly seeaie, and the surface a raielj so dotmotly 
or regularly papillary as m a snnple tumour hot the eewwnri*! diflerenoe 
u m the oharacter of the base. The papinoma is entirely an outgrowth 
from the niface, whereas in the mafagnont growth in addition to tho 
outgrowth from the siiEface, there la a downward extension into tho 
deeper Uasufs . Tha can often be recognised by careful Inresbgatkm 
of the base of the growth, but m all cases mktoacopfa sxamiftaboQ 
should be andertaken. 

Papilloma, of the akin — ^UAny forms of papabry hypjr 
trophy aflectmg the lUn are rather of the nature of an mflaminatoiy 
OTsrgrowth than a true tumour Thus tho stsipis wart* which are 
common, especmlly cm tho handi^in ehildrtn, are Tory probably infeo- 



<73 


TUMOURS 


Uve. T1 io 7 often develop lepidlT »nd mej- u tepidly diappou- ukI 
not imooimnonly afieot eorotal mombete of the lamo famfly They 
Mnaiet of a gronp of ejondot elongated papilla! covered mth thiokenod 
horny epithelinin- A com re*nltB from prolonged intarmittent prci- 
aor© on the atm, amd eioept m mout ntnationa, u chamcrtenxed 
by the fomiition of a hard, comcal, hong' thicienmg Immediitcly 
beneath this the papillffl atrophy but around it they may ahow a 
alight degree of hypertrophy In the faasuM beneath a com a amal] 
advenbtaoTu bursa may be preaent, and la hable to be the aeat of 



Fig ©9 — Mlcro tc o pl c section of a reoereal warL 


aupporation which m feeble dderly aubjeoU may lead to aenoua 
rwulta. , , . , 

Undoubtedly the mort atnkmg pnpJlomatoua growths ol the akui 
aro the vtnenal varU to which refntnce ha* already been made. (Hg. 
99 ) They occur in then most troggeratcd form In the female, oo the 
external genitalia and around the anua, where they may reach a large 
me, ipreading otot comideraWe aJeoa, and having a canliflower like 
form. Tho sodden maaec* of epithelium which cover the papillary 
proeesj* caow by their decompcwtion a pccoliariy ofleiiaive ducharge 
It ia necessary to diftmguiih dearly between the venereal papiDomai 
and the condyfoma*, or mncoua tuberdea, which occur in emilar 
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iitn*Uoia In the eccondiry etage* of lyphili*. Condjioino roereiy 
repmont a modified fonn of a agaamooB lyphUide dne to ite ntoation 
m a part which la pametontly moirt, ao that, inatead of the acaly 
patch that ohartcten«a the oroption alaewheto, the thickened cp*- 
theliam aocomnlatei in ioft maaaaa oret the enlarged papillii. The 
mnoous tabertje ncrer avnmea the typically papillcrmatcrQB form of 
the Teawreal wart, nor the large dm often attained by the latter 
True papilloma of the iIqd U nndoobtedly rare, bat la occadonaHy 
met with, eepecioDy on the faoa, aa a amall ftnnour eompoeed of a tuft 



Flc 100 — Mlcroacoptc aection of a papUIcGQa of akin of 


ol ilender dongatod papifleB (Fig lOO) By the heaping op of the homy 
•ptdemuc oorenng of a papilloma one form of cvlanecnu itom may 
be prodoced. In rare inttancca anoh a homy oatgrowth baa attained 
a Urge nae, producing a atrikmg deformity In the baae of the hom b 
tho TTUcnlar papillary projection on whwh it originated. Referenoe 
will enbaegaentJy be made to ontareons boma which ocoadonallT 
form from eebaceoui cy«ta (p. 620) 

In thu place it will ba convenient to refer to certain fonnationa 
which ocent m the akin bat of whioh the popillaniatoae atnictnie b 
not alwayt a aalicnt featura. Wa refer to $ofl wortr and 
moUt The aoft wart occure aa an Uciated tomoar tho mrfaco of 
which a in ioniB mitancea papillary but often amooth, or at the moat 
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mwlred by ilmDow defte the tumour m*y be jagmmted. lie eoif 
gemUl mole my pr«ent rteeif « a ample pigmented area m the .km 
OT aa a raised warty patch often hairy and deeply pigmented gnoh 
hairy pigmented moloi may inTolve laige areas, and, if preaent on 
the face, occatton hideons diafignroment. 

The pigment m these diflercnt forms of simple meJanomt a 
prteent in fpmdle-abapod or staOate oclls m the ©onom (ohromato- 
ph ona) and also m the deeper layers of the ^ennii. Some 
oheeiTCn behove that procetMe of the chromatopbarea may extend 
between the epithelial 

In the aoft wart, and also lo the oongenitaJ moie^ there are some- 
txmee fonnd beneath the opidcnma certain cell mmw w (njerui oeOs) 
the origin and nature of which hare been the .object of mnoh diK 
ensnon The nevus oefl. are lo some cases pTi«n .eH rtrand or oral 
bat m other ipeonnens they arc larger uohly protoplasinio pur— a 
round naolecs, and are more epithelioid m character 

According to the ongmai view of too Retklmghaatan these mums 
cell, are endothehal m natore, and the name lymphangio-fihroma wa. 
applied to fooh gztnrtha Bibbort believes them to represent an early 
stage m the derelopment of the chromatopbarea, before pigment ha. 
formed in the cells. Unna, on the other hand, claims to hare tiaoed 
the njBmj oehs m the fisUu from the Ualpighian layer aJthocgh 
the ocaitmuity u lost It will thns be mch that opmron. dlSer u to 
wbetber the eeOs In qaeetion are of epithelial or canneotive^tuine cangm. 

The chief practical importaoee of these pigmaoted moles is 
their liahiUty to be the rtartnig point of certain pigmented grcnrtha 
Booh tamoois moat ongmate m the niems cells, the ohromaiophoree 
or the deeper csells of the epidemus. Tbew hiftolc^iocl stmetore is 
that of sarooma or of endothelioma rather than of oaremoma On 
the other hand the marked tendency to meUsta«s m tie lympisf/o 
glands, and them close oonneiwo fa some ca«e, with changes fa the 
deeper layers of the epidennia, suggest a oaronoinatcTO nature. 
The latter fact bowerer w discoonted by the possibility of chroms 
tophorw being mtartsdstenl among Ibe deeper epithelial oeUa We 
fiiintr that the majonty of these tmnona are sarcomatous or 
endotbolfomatoo., and that the origin of any of them from the 
epithelhun ba. not been proved- 

Reference lus already been made to tfce pigmented patches met 
mth in of Denro-fibromateeis {p, 400) and it is probable that 

some pigmented moles we albed to this disecse. 

PapUlonut of muooua mombranoa- — PSpiDomai occarica 
.Dy fxvgir on the rnncoxu membrane of the swwtA lueh a. the Dpe, 
obeets, gams, tongue, end palate. A simple pedunculated papilloma 
in these ntuations « r*re, bat may ocear m such a aitoabaa a. tbs 
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Up of the uvuljk More often, m tlw*e rogumi k papfllom* aaKune* 
the form of a cmH, •cbbAd, warty growth, whflrt on the taigne warty 
or papfEotnatoui patohea may occur aa one of the mamfeetatiotLe of 
ohronio enporfiaal glo«itia, 8ooh warty growth*, eapemally on the 
tongue and lipe, ahoold alwnyi bo regarded wi^ grave mipKiioTi, 
for erm if not already oanceroua, the tikeHbood of the Utor develop- 
ment of mafignant diaease la very great. For tha reatcc no heaita 
Uon ihoold be Wt in nrging tbeir free removal without delay 

Papilloma* of the Iar 3 rB* ate more oommon than any other iimple 
tumooT in thu part, and are mnoh more frequent m c h ild r en than 
m adnlta. The favonnte erte u the vocal eond*, bnt when multiple 
they may grow on the ventncnlar band*, Uiyngeal nirfaoo of 
the epiglotih*, and 
upper part of the 
traohea. A danger 
on* degree of de- 
ttzuctHn may reault. 

FapQloma of the 
tflMefM i* rare, ex 
oept in the reotum. 

In eevexal recorded 
cue* multople papU- 
lonia* of ^ intea- 
tine have ocoanooed 
bmnorrhage from 
the bowel In the 
notwei (Pig 101) a 
papilloma may reaeh 
a large nxe, fn railng 
a tumour whloh n- 
aemblea the flower of a r>>Ty»wiii*rr^^TTTi although at fimt 

growth t* probably alwaya eeaile. it tend* gradually to become more 
and more pedanoulated, *0 that eventoallv H may be extruded from 
the anu* dunng the expuldve eflorta of the boweh FapUkuna of 
the rectum ta more common In women thaw in ttifii. papillB 

oompoamg the tumour are oorered with oolomnar epithelial cell*, 
a m o ugi t wtaoh goblet oelb are often preeent, and the central part 
of the tumour may piuMut a atructure reaemblmg that of an 
adenoma. 

Papilloma may occor on the nmcoo* membrane of any pert of 
the ttnuary trad — calycea and pelvn of the lodnoy ureter and 
In the Uadder papiDoma U the moat common annple tamour and, aa 
elsewhere, may be am^ or multiple. Whan amgje, the tnmour k 
u«ally pedunculated, and ha favomdto aite « the neighbo ur Lx w l 
3 T 



Flf lOI — Papflloina of rectum. The t u nwor 
U veiv lobidbted and the aurface compoacd 
of deEtra ta vlUoa* pro caa a ea . 





TUMOURS 


UMU^yjaaHc luid form ronU tofB. whoh in »m cm<. u, tiuotlT 

of thtM TffloM tmncmn Kid tkar WMnlimtj- aphm ti« Immar 
rh*go ^hioh io ntdUy oooon from tiem, «p«uDj- ^han they are 



Fla ICri— pAtilllocna of uriiuuy bUjUigr Tb* pcdide of the 
himotir I* a ttwchM ne*r the ortflce of tiie Wt ureter 


(/■iu tju tU irmttdot •r, mt^ *• I Ci^kf* 

ftqueoxod by the oofitrectiog bltddor w%U. Apart from their recog 
r| ita(m by ^ctoeoopio eXEDUBkiM*!* tPH i U frkgmcnt* of the viUoos 
proo<Ms« of the tumoor* con kotnetmici be demon* Lx* ted »ath the 
microscope in the unne 

flimOf ttHoiu tnmouri oocamDg in the pdni of tie Wuey mo en 
occ**ionftl cause of renal hjematoiia end the tare ajeocitSoa of #ucb 
huaourB with renal calculi haa alr«uiy been mentioned In aotne 
recorded Inatance* papillary growtlia hare been found m the kidney 
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nreter and bladder tunoltaneocilj the tnmoora In tlx# bladder being 
iometimee rimttn^ to the nelghbombood of the orifloe of the affected 
xneter In inch case* the oonfilnnon aeema probable that the growthi 
haTe apread along the nunary tract bj a piooeai of aimple tran*- 
plantation. 

The epitheliam ooTenng the paplllomu of the urmaij tract u 
of the tranaitioiial etiatiAed form whtch u normal to the part. 

In a recently m UniTemty OoDege Hoapitah hematuria doe 
to a papiBoma oi tbe bladder ooenned tight yeaia after the Temorel 
of the left kidney for a tHIoos cananoma. In this connexion it may 
be pointed ont that it b extremely difficult, if not Impoaelble, to 
determine whether a papfflaiy tnmour of the nnnary tract la entirely 
beDign> 

Tntywnyatio papUlom^ — In addition to the papfllomaj 
■rUing from otitaneou or macona aarfaces, others not ancommonly 
anae from the mner ratface of Tmnoor forma of epithelram lined enta, 
aoch aa thoee ooenmng in the breeat and orary 

In tbe hmut, saoh intra^stio papQlomaa may be sm^ or moltlple 
The laolatad fonn la nsoally foand In a cyst formed by dHatmticm oi 
one of the large doete — dud jyayiUoi^ The tatnonr may haw a 
delicate Tdlons rtractxcre, b^og compceed of bnaehmg vaamlar 
papule, and may partuBy ot completely SD tbe cyst m which it growi. 
In the latter cue tbe eloeely packed prooeMi of tbe tomoor mar 
so compleidy EH and dstaid t^ eyti that the eyst waB aesonua the 
appearance of a thm, flbretu capeok aumnin ding the tiunonr 
It frequently hippeoa that the oyat still retaina ita oommanica 
tion with the dart from which it ongmated, and thna a diaebeige 
often bloodstained, oocori from the nipple, ^oat aa in a Taacolar 
papIEoma of the bUdder or rectom bamorrhage 11 a promment 
symptom. 

Besides the dart papilloma, which presenta itaeli u an isolated 
tamoar of the mamma, multiple istxaeystw papillary growths are 
aometinies met with m eonnenon with the cystio degenaation which 
may aBert one or both breasts In this disease a part or tbe whole of 
the ^aod ta transformed mto a munber ot cyata vaiying In 
often containing papillary mgeowtha similar m oharaotor to the single 
form above deaoibed. 

It u very important to recognize the e»ential difference between 
omplo papdlomM and that form of eolamnar carcinoma which 
ongmating m the larger darts, asanines a ciUona form (p. 603) In th* 
latter tnnKTO intrioyatio papillomatoTia growths may be preacit, but 
a e a refo l bstological examinahcm will reveal the Important fact that 
the epsthelial growth b not confined to tbe mtenor of a evst bot 
CTteoda also into tbe tnsaea ontiide and beyond tbe cyst wall. 
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Althcmgh tifi villom form of oohinmftx-«lJ(d caromom* of tha hm* 
ifl probably of oompajitively low nudignanoy rt u vary IDceJy that 
tbxs fsataw iaa boen eraggeiated by tis molanon among th* viflmu 
canoetB of certain popOlomM of a benign aatnre. 

In orory nitracy*tio papDlomaa are common m one vanotr 
or multHoordsT cjtt, and hare alread? been menfaoaed m makmg 
of that dieeaee (p 473) In many mpeots they oIo«iy rwembk the 
mtraoystio papiUoinai of the breait, and rt u a matter of great 
prsotjcal importanoe that m aome oaaea an OTanan tnmonr mdif' 
tzngnuhablo from a siinple papilloinatons ovanan oyi^ may pnrtue a 
mofignant ootiiee recacEing locaOy after lemovah and nlbmataJy 
provmg fatal 

PapiUomaa alao occnr tn patovanan cyata. OccaaionallT mawet of 
papiUomatona growth are fotuid on the roriace of the oTarr indeptn 
dently of any cyrtic diaeaae» and may form a tnrnoor of coocderable 
fuo. 8ach growtha axe entirefy benign and ahow no tendency to 
unplantatiam 


MAJJGNANT TUMOURS 

It hae already been pointed ont that a mahgoant tnmonr diSera 
from a aunple or benign tomoor m rta mode of growth that in wbat> 
arer part it ongmatea rt exhJhfta an mTmsahle tendency to inrade 
and deatxoy the turrotmdmg tioaneo, and often, aooner or later, to 
diaaemmate rtaeli m diotant parta. It haa further been ttated that 
in ita etruottire a malignant tomovr a nanally itrfkmgly ** atypical 
denating widely from the etraotnre of the part m which ft origin 
ated, and that the cella oompoamg It become endowed with a power 
of pTogre«ive growth which continnea nntfl a fatal itwolt is slxooat 
inTaoahly prodocedL Tomonn eibiWlang malignant Dharacteii are 
repr^ented by two great claise*— the sortwaj or malignant non 
qiithebal tnmoma, and the cafoutoatc* or malignant eprt tehal ttnnoui*. 
Borne degree of confnaicm stdl cnata m the nomenclatnre of malig 
TiHTi t growths on account of the popular n#e of the n a m e cancer 
for all tnjnonn of this natnre— e raZw of the times when sarcoma 
and caimnoma ww Imperfaotly recognized as dietinot lonns of 
growtlu The older wntere, depending mainly for their descnptions 
of tninonia upon aome very obnoos feature, inch as conaatence 
adopted the tenns “ enc^haJoid and ** adrihoa lor those pre- 
fcentmg marked aoftnesa or hardness reepectmly Again, it u still 
very nsnal to apply the name " epithelioma to those lonns rf car 
mnoma which ^ginate from a sntUce epilhdioim Thus, althcragh 
a malignant epithefial growth in the breast is always known as a ear 
a mabgnant growth aiumg m the epithelium of the toogoe or 
leetum U known indiscnminatelf as a carcinoma or as an epithelioma. 




tumours 

^ rtffl a, that ttey U, m tomriitt, «nUrt OM 

with f^tier or et the matt im eefanttd by a Tory amtil aramml 
ol intrm^nlai nibataoco. Tho call m«w tie, imtya- naoaDy 
flliarply defined from the iitroma of the tmnonr or the tusae* into 
whJoi the/ are arUnding Thft u eepeaeUy Been m •eotions -n-Hch 
^ve been treated with vanoTM haideain;? reagenti and m wheb e 
diatiBOt fnterTBl often separatee the cefl maes from the tiseoe aroiiDd 
It In the ordinary round-call aarooma, on the other the 

cells are le« regularly arranged, and may be aeparated by a definite 
amoojit of homogeneous ground suhetance, or eren by a fine 
reticulum. 

Tie retewa 0 / tk* Hood-vessels to t*e Itmottf «Da u a matter of 
great importanoo. In a Mreoma tho hlood-votseJs are usually ^tiy 
numeroua, and extend actually into the ooD masses among tho cells 
themselvea (Fig 103) The Toeaels, moreover are devoid of proper 
veeael walla, and frequently oonaist merely of olcfta or qjeoes among the 
oells bounded only by spemaBy arranged cells, oftan in the form cJ 
short Bpindlea lying and to end (Fig 103) The anangeroeent thus sug 
gerta the appearances aeen in the nonnal process of the development 
of connectrve tusue In a carcanoma, on the other hand, the »inafi 
blood vessela, although they may be very anmerona, are confined to 
the tissuei utorvemng between the oeO roaasK, and do not extend 
into the latter they preeant the appearance of ordinarv artenolo, 
venules, and oapdlanea. 

Tho ralation of the tummir oaDa of mabgoant growths to the 
lympialzcs la also of groat pracboal importance, sHhongh no definite 
difierantiation botwoou tho two da«es can be based •opon it. Tho 
evidenoe of lymphabo mraoctt and dissemination m eartuoma j> 
usually vary olmons at the spreading margin, where the tumour colls 
can frequently be seen lying m slender oolomns in tie lymph spaces, 
and often snjTtmndod by the flattened endothehal cefls of the latter 
(Fig lOi) Although the statement will require eomo qualifioation, it 
be laid down as a general rule that in the saroomas dissaminabon 
tales place chiefly by way of the Wood vesads, whflrt tho cercinotnas 
extend mainly along the lymph-channels. For example in the case of a 
auooma of the pencateum of the tibia wo should look for evideDoes of 
seoondsiy deposita etpecully m tbs longs, whflit m the case of a car 
emoma of the skm of tho leg the find eridenco of drascmmation ts IdeJy 
to bo found m the lympbatie f^anda of the grcun- 

Attempts to discover any histological feature by which the celli 
of malignant growths can be dufangniahed from those of simple tumoura 
and other pathological ctudittona hava not hitherto been successfoL 

Evldenoo of miaUgnancy —The maEgnanoy of a tumour may 
be jnanifeated locally and geneiafly — locoHy by its deetroetive action 
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open the tiijoe* m which H tme* md thoM dueelly eontmoooi with 
th«m, *nd ffaurellj by It* power of daeemmetKii, with the prodnctlon 
of •ecoodeiy depoaiU or “ metE*t*ee* ” fai d at e a t pert*. Different 
tmnonr* mimfeet these endtnee* of mtlignenoy m vtiy varyiiig 
degree*, *0 th*t wlillit m some inftanees the m i ngn a nc y of s 
growth 1* ihowB more or len erchuHrely by It* dejlructlve ection on 



Pl£ lOl, — Ulcroscoplc Kcffon of ^v^n, aborinc a mlnrrm of 
emrefaum* La * lynipheti^ Tlie primexj growth was 
iitiuted bi the bresst. 

the tiJ*w* fanocadmg rt, ia other cases the tnmoiir shhongh pro- 
doraag bat little loosl dsmsge, msailests it* mslignsaer ^ *& early 
tnd often viddy fpresd {ji distant parts. 

To the nslced eye the oatGne of a msEgnsnt growth b in section 
often qnrte defined, bat, tmHke the sko^ tamomi, this apparent 
nmp p of the growth does not represent rt* limits, for sioand 

it It a more or k** eTtamreane In wUch carefnl nucroKopIc examia* 



tumours 

bon ilioira tilt the hmujoi cdli mo invMjing tj» nmmndmx tuna 
and m planning mi opMaSon for tho ranoTal of a malgnant ImnoM 
It 10 Moentlal that tho bJiM m whloh tin looj eit«uion u Uttlr 
to be taking place aionU bo ftoaly tomovod. Ho orofonoo itronjly 
•njpirti the TOW tint ovny mahgnant growti i> looaj m fiJ ongm, 
Md that loonnonoo after operation moana that the operatwn hai 
lailod to removo compjetely the banm whioi hare alreadj- been 
iDTidod. The eitapatron of & nmple grovrtli requacf onlr the coto- 
pleto remoraj of the tinnotir itaelf, whilft tie thorough ortfrpAtion of 
& malignant growth necesctatoe an opotatson the magnitmie of which 
niay awm to bo out of aD proporboii to the toaorofloopio extent of 
the disafiae. It la worthy of noticd that an widonbtedly maffguant 
growth and eepeoally aoine vasebe* of aarooma, maf exhflirt a weD 
niatked tendency to anoapifeilatiop, whflst rt la actoaDy mfihntuig the 
forroundmg taesneta Thne, m certain earoomai of the tonifl inch 
a ocmdrticm haa been ob««r?od even when the prtaenoe of muicnlar 
baaoe maide the capenle gm» olear proof of the mahgnairt natme of 
the growth. 

In studying the behanoor of a mahgnant growth at rta advandQi; 
edge it tt moct unpartant to observe the part played by the blood 
and tymph^vesaela, fat rt n oleady by theae rontea that dioemJaafaoo 
most be brotight about The mode of mvaaioo of the blood reneif 
by the taOMOi oeCa and tbe behaviour of the latter m the mtexiot 
of the veaefile hare been stodiad parfXTularly by Ooldmann of 7m 
burg, and Sahmidt of Jeca GoJdmauu by nmg » apeeial itaui 
for the elaatio tusne m the waQi of the small arteriaa and vema, 
■howed that thwe vowels are invaded by the oeQi of the growth 
m tbe penpheral »oo« the invamoo of the raasel walla tab ng place 
by way of tbe vaaa vaaorum, and that whilat in the artonet the 
tumour ceUa xaidy proceed farther than the oater coat, m the rema 
they are generally fornsd beneath the mfzma. from tbew and other 
oiwervationa it appears oertam that even m the early atagee of mahg 
nant diaeaae the tonour oelb mnat find their way mto the general 
curcolatjon, and that if every each «fl became the gUrtui^ point of 
a seoondary depemt erteniive metaetaaea in the longa would be an 
almost universal ocenrtenoe- There a, however good reason for 
beiloving that in some way the cella are often destroyed in the cir 
eolation and fail to develop into metaataaee In tbn conuenon 
the work of Bctmidt ii of great Importance. Among 41 cesei of 
ananoma which he examined lyitematacaDy to determine the modes 
of daaeminatioi) were 16 cates of abdominai carednoma in which 
caDoeroni emboli were present m the wnaB arteries of the longs 
olten without any maaoecopto signs of secondary depoaiti In one 

however the aflocted arteriofea ooold be teen M fine white mmi- 
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In tb« yoon^art «mboG the cancer cella, vTthcnt atromn, 
w«r* warOTwicd 1:7 Wood-corpuaclae, int aboired mitoeea, *nd were 



Fig 105, — EmboH ol ca xdo oaiA ceUi in a tranch of tha pulmonary 
arttxy (e, ^ s Pnhnonary alreohia ft UooiL 


erviatlj capafala of prohlaratim (fig. 106). In many enboU, how 
rrez the eanes o»n« yreiB omnntded by % thromlKta (Fig 106) nnd 



Pig 106. — Em bolni of eardnonta caQi an fTo m dtd by a thromboi. 
In a braacli of tha pQlmaQaiy artery 


as the result o| cFrgarn ration of the thiambas, which was demcai 
ftrated in all the cases but <tae, tha cancer cells gradually nnderweat 
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retrog^vo cUngM (Tig 107) Rim, the protophusm dmppwed. 
onl7 nuolo r gmunin g, and finally a oompJetaJy orgamnsd thromboi 
wta left m which no tncea of the cancer ceils conU bo eeen Scbaidt 



Fig 107 — Emboloi cf cardnooia 
Tur r onr *de*^ by organlTcd tteu* 
in a branch of the puhnona^ 
artery At c the carcfnama cem 
are Intact at a' they are under 
going degentratlTe change*. 

u B, ScMaiUty \ ^ 


fnrtiar rtatag that the ameer 
ceUi in the aitenea of the I nngi 
may extend contmuonaly along 
the Jinnen into the capfUanci 
and veina withont invading the 
veosel walls. Thla ocemred in 
9 of the ID oaaea, and aerres 
aa an explanation of the preosnee 
of metaataoea in the watanue 
Gucolation withont their preoenoo 
in the Innga. 

Although such ohaerrabonf 
ahow that emboli of the cella of 
malignant tnmonia do not neoee- 
aaifly dereiop into aecoiHUry 
growtha it la stU eertaln that 
direct invaiioii of the vaacakr 
ayatas is an impoitaiTt roate 
by whkh duMimnation (Fig>> 
106} take* place. A ipeoal 
inatanoe of the eame p roceg* 
la £re<]raently obeerved in caaei 
of malignant diseaie occurring 
within the ana drained by the 
portal vein, and thus in abdo- 
minal oardnoma it ia Toy 
oonimOB to find the liver wfth 
petbai* the lymphatJo gland* 
correepondnjg to the ete of the 
pnmary growth, to bo the only 
ae«t of aecondaiy deponta. 

It haa already been pointed 
out that In the rone of infih 
tralioo around a maligoant 
growth e*peeially the card 
nomaa, the tumour ceOa can 
be deznooftrated m the Ijmph- 


veoek, by mean* of which they retdfly reach the nearett act of 
Innphatuj glanda and occanon the enlar^cnt which la ao frequently 
the first evidence of metartadi. In the early atagee the mvadon of a 
lymphatio gland a uanaflyevideceed by the preaen ce of tumour cdla 
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ftod c«Q maJM in tlie nniiMa ol the cortex, bat Uter the dkeese 
■preadt to the medoIUrp partu>Q« and ereoitnaliy the ^nd a replaced 
by a nniform maaa of growth- Fiom the ^nd fiat aflected the 
th era ffi teoda to apread nntfi many ad^eent aeta become inTolred- 



In d eaBn g with the dtaaemination of malignant daeaae by the 
lymphatio ayitem, it la neemary to refer to the important part plajrd 
hj the thoTaoo docL Smee Wetgnt reported a caae m which the 
duct wu comple^y Hooked by a depoait of raTi-mfuna eecondary 
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to ft powth m tbo rectum, numy cata Juve been, ncmded m wHioh 
ft cm^ ooudiban vm prewnt, or m wbct a ieooiidftTy depoct ot 
growth m the lymphfttio gUnde above the left claTwle hu been 
•aeoouted with depoarta of growth m the docL 

Sampeon Haadley haa advanced the view that many of the pheno- 
mena of metaetaau UfuaDy aaeigned to duaemmation fay way of the 
blood-atream are m realrty doe to orteasion along lymphatw Te»ek 
According to him, the tumour cella are not earned merely m the directicm 
of the lymph-atream, but apread in over maroMmg mrole* by active 
growth along the lymphaUc veeeela flymphatw permeatioo) from the 
pnmtry tumour In thia way it ii suppoaed that even distant parta 
may be reached and aecondaiy depoota produced, whDe the direct 
connexion of the latter with the primary growth a mtenupted by the 
degeneration of the canoeroos lymphatua as the reeult of an miam- 
matoiy fibrcaia which occurs around them. Handley Kait applied this 
theory of direct lymphatic petmeatiaD to explain eceme of the ^enomsna 
of abdominal metaataaia in cases of mammary oaminoma, anppeses 
that the mvaaton of the abdominal cavity oooma by way of the com 
iDTinioation of the parietal and afadonunal lymphatua, especially in 
the region of the epigastcmm. Haring once reached the pectaneal 
cavity the farther extension of the disease, it is soppoeed, may be 
dependent upon a tzznple ptooem of trsniplairtstioo of the cancer 
oa^ on the eeroui cnembnine and their irubsequant growth into the 
subjacent viteeia — as, for instanee the ovanes. WHltt folly re- 
oogmxmg the value of Handleys wodu we cannot entne^ sooept 
hu oonchiBOiu regarding the part played by the lymphatio and 
arculatory ■y irt wum rospectTvcly m the dasemmatoon of malignant 
and find it difficult to bebeve that, for mstance the 
metastases of mammary caranoma m the bones occur by way of 
the Jymphstioa. Not only is rt doubtful whether lymphatics erut in the 
medulla of bo^^ but rt has been shown by Pmey that metastases in the 
bone-marrow are, m their earbest stages, Joosted wrthm blood vtmei* 

A pnmary mahgnant growth is usually single but a considerable 
number of casM are on record m which two or more such tumours 
have occurred m the same mdiTidoal and, b«ng mstancee of different 
fm-ma of growth, cannot be regaided as secondary one to another 
Thus, among numerous cases of this Idnd recorded by Beadles is one 
of spheroidal-odl carcinoma of the breast and tqasmous^^elJ cam 
noma of the cemx uten, and another of carcinoma of the breast and 
sarcoma of the ikm of the groin. Gbttmg also has placed on record the 
ease of a man aged 58, who had esLTomoma of the larynx with secondary 
growths m the lymphatio glands, cartmoma of the pyloros and car 
emoma of the rectum Such excepbcmal casea do not mvaUdate the 
general rule that a pnmary malignant tumour ta usually solitary 
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Ooiuuitlon of Tim.H gTi«ji t tumorarm. — 'Alreadr m (pe*kiii^ 
o( tbft patnrw tBd cAtisaboii ol fcnni onn m gentT&I raftraico hu been 
in»dfc to *oiM oi tbfc ticwi ^Uch Iato been held oonoetning the ongtn 
o( maligTifin t u well u benign growtli*. For xnrtenoe, rt hi* been 
pointed ont tli*t, icoordmg to •ome mntliontiet, tomoniB onginjtte, 
not m the otdmexy cell* of the tiwaee but m cell* of tn embryonjo 
type, whioh remem unong the orduury tiwne*, reedy under the 
Influence of wme unknown culm to teke on the mdependeiit growth 
which reeolti m the formation of a tumour The problem of the 
c»u*a of nulignent tumonn mny indeed, be preeentod by the quee- 
tion — ^Whit ooounon* the ebnotmel pirdifermtion of oonnectire-tusue 
ceilfl by which they become * eaioamn, or of epithehel cdl» which 
oonctitatee the growth of & c&nanoiiu ! In » more concrete form 
the quection preaente itself thus — Is the growth of s maJignsnt tumour 
esus^ by s ipemflo mfeotire agent entering the body from without, 
or by tome permsnent modtflostion of the metsbolio proceMes of 
the oelU 1 

On genetsl grounds seversl difficnlbes piesent themtelTes in 
sooeptmg the new that mshgnsot growth* tie mieotive m nstuxe 
end esueed by s nucroUc agent In undouli^edly miectm diseases 
nteh as tubernlods, the extoasoo of the disease ooeoa in mvtoe 
propartum to the ntshty of the tmnne, whereas in the case of malig 
Dint tomcca tt is proreibul that the growth ts most rtpid m the 
yotiog and ng ar o us , and oorrespondm^y slow m aged subjects with 
tiasuea of lowered ritafity Agin , it may be argued that if malignant 
growths were due to a ndcrobie agent that spontaneous arrest and 
mvolution would not be very uneonunDn, whereas such an oocurrtnoe, 
as wiQ be seen subaeqaently is one of eot lf tg u e lanty 

The following oonaderalion* rtlaUng to the metastasca of car 
anoma has a rimilar beanug The secondary growths almost always 
correspond m a very attikuig maniuw with the primary growth, and 
the coexistenoe of catcinomaa of di&rent itTWore is extremely 
rare, li the crils of a oaranoma ocmtain a hving paruitio agent, 
upon which the cell prchferabon depends, it might bo supposed that 
thii mfectiTo body carried to parts in which ejathslmm of another 
type ensta, would cause the ^velopment of a oorresponding form 
of carcinoma, or — to glee an eiampls of what mi^t be expected, but 
as a matter of fact d<^ not oocur— a spbsradal-cell esurinoma of ttiw 
breast InrolTing the sldn would bo likely to infect the squamouj 
ejutbehum of tb* latter and cause the growth of a squamoui-oeH 
camnoma 

In the search for pararitie bodies In the oeSs of malignant tumours 
the oaronomu hare chiefly been the subject of Investigaticii, and 
obaervm too numerous to mentioo hare deaonbed and figured cancer 
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c«^ m wludi bodjM Mevod to bo „ea poaKat. Ho 

4 ° j rtg»rfod moiolj u ohMm 

tjooo of luatologioal appo«ninoM In amcor coHi, hot tio mtmmtt 
tion of tin bote oboormd bu led to mnoi dwnuBoo, tbo ontoouie 
of wlaoh te tint tio bodiw ire for tio moot part not rognidod u port 
Btw bnt can bo arplamod u tio vmom toimi of ctfl degmoretion, 
MdogooonB oeU diviKon, ocH mclmioni, or nrognkr fatmi of nutraia 
OrgMunu dcocnbod by oomo obooryore and capablo of cnltivilion jn 
artificial media have not »o far boon proved to iive any caniij 050 I 
ficanoo m tin prodnotion of tio maignant growtha In irhioi they 
wen fotind. 

C3o6ely rtl»ted to the (jnefttioo of th® oAttne md o/ malig 

nant growihi la the tubjeot of tboir oommiualcablUty from one 
individual to another jBndenoe of thu maj bo aon^ht for o^>en 
mentaflj m the lower ammiJa or aa the nsrolt of aocadent, in the 
hoinan anbjoch In view of the graat ireqnenoj’ of tbo dite*Ki it 
IB remarfcible how very few caaea ai* on record which appear to 
Ulnjvtrate jta tranarPiagan from one inihviclaaj to anotheo- Biroh 
an oocurr an ce might natnraBy be expected to ooenr li at al], u 
oaM« of Buperflaal diMaae, and aapeaaHy m oloeated oamnoouu 
of the aJcm and mnooua membiuea Among the recorded caaea are 
a few m which caramoma appeara to hare been tranimrtted br e oi t ui 
from the geoitaha of one aaz to tboaa of the other and amoQg other 
examplea may be mentiooed a few matanoee m which a atrtgeon hai 
been belteTod to become inoculated danng an operation on a caBoertrtu 
potaent. The accidental oommorucatoon of the diseaae from man to 
the knrex ■oTmafu, md vioe haa uho been reported 

The axpcnmentaJ tranamiBcon of maiignant growtha m the lower 
wriTmala haa been the anbjeot of feiQcb inTeatogation both in thli 
conntry and abroad. Haoan, in 1889 and Moreau, in 1891 made 
aucoeeafnl tranaplantatjona of malignant prowtha. The fonnCT txana- 
planted a caroinoma of the vulva from rat to rat, and the • 

caranoma from mooae to mouse. Jenaen and Borti lol 
lowed up theae oleervatiana with an esact mveitigatioii of tie proceii 
of tran^lintation and wbaeqamt worhert, fapeoally in connexion 
with the Imperial Ckneer K«<arch Fund, have added to our know 
ledge. Thua, among other important obaervabons, it haa been 
ihown that of the two dement# of a cancerona graft—the atroma 
and the opithehum— the former degenerate#, the epithcliam alone 
conatitating the e»ential part of the growth, whilat a new atroma 
li developed as the remit of a reaction m the i m Tonnding tuBuea. 

It hoa el«o been ahowu that the ptnnary tranaplantation of a enra 
noma i# more difficult to efiect than robeequent tranaplentaticm, and 
from thia it haa been eoooloded bv Baahford UarraT and Haaland 
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tint tbe •pitbelial caH* of the gro«ili become modiSed bj a proc«« 
of adiptAtion m meciwtiTO tran»plA!itAboni. Of etpeoAl mtAmt u 
An obMTTAtton of T^rBeli and ApoUnt, tint la a certain niimbei of 
a tnnfplAnted mooM-CArctnomA may give rue to tucomA In 
con^imcboii wrtli tliw epitliehAl growtt — tlie ilift endenoe of tbe expen- 
mental ptodoctjon of a maligoAnt growth d» nato llanAy itates 
that the tAxconiAtoiu In titeli anniastAncee are denred 

from the host. 

The iublect of the prodoetion of inunimity to the growth of 
malignant tnmonn m awImaT* hea engaged the attention of many 
wortm. In 1901-3 Jenten recorded the complete doappeAtaDce of 
tnnKana from mica which had been anoccesfnDy moonlated with cat 
cinomn and anggeeted that tKU wma due to natural refractoiinen 
of the tuAoea of the mocnlated ammahi and poeilblj ako to a rea fa t 
ance prodoced by abeorptioD of the moonlated material. Following 
Qp thw Ene of mreetigation, mocb ar pc iun ental woil: haa been done 
with a new to teating the vahu of faioctilatian m indocmg imimmitv 
but the wodc of Haaland haa ahown that, in a monae with apontaneoas 
cancer mocnlatioD wHh the growth from anothtr ammil does not 
pterent Boecaafnl gmitisg of the apontanecnte tmcoct ot tha fcnaa 
tion of metaataaes. A ctndy of tbe ectioct of S raya in 
appeaiA to ahow that email doeea may incmae their reilftaiiee to 
g ofl c ea ri ol laocnlatian. 

Allied to the qaeation of the cominnmcahility of cajunomatcnu 
and other mahgnant growtha b that of their anto-lnoonlablllty 
Tbe endenee on thu subject wma carefoDy dianuaed by BotEn in the 
Bradahaw Lecture ddirered before the Boyal College of Boigeooa 
in 1906 BntEn abowed how very few of the caaea snp p oeed to ffloa^te 
the poawHbty of the Inocnlatian of eancer from one part of the body 
to another by mere eontaet will bear foD mveatigatinn. The evidence, 
howev er, aeema coDehuiTe that soob an event doea occasionally occur 
Among the moat atiihnig ezamplea am thoa* ihowing the ipread of 
cancer from one nde of the vulva to the other the growtha being on 
porta winch are naturally In eonlaot, but the two growtha having 
no direct coatunnty acroa the mlddlQ line ffimflaily Newman of 
Oaagow haa recorded a eaae in wUeh a aquimoua caronoma of the 
left false vccal cord waa followed by the development of a nnular 
ulcer on the nght cord. The natore of each growth waa eonlinned 
by nucroacopw examinalioti. and there wu no continuity between 
thorn either in front or brfund. In the lipa Botlin waa able to find 
only one mstanee of aato-moculaton of which the truth seemed bevond 
dttjmte. The caae, recorded by voo Bergmann waa that of a man 
who had a cancer of tbe middle of the lower Up, and exactly opponte 
to it on the upper lip -waj a nnnlar growth. Both growtha were 
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l^ved and thea nstnre wim confirmed by mloro«or«o eimimMtion. 

commomcated to Bntlin the foDoTring extraardmaiy case 
A min with an nlcerated caranomii of the lower hp had oontiacted 
the habit of rabbing the bp and then the tip of the noee with the 
same finger Twenty months after the romoTal of the disease of the 
bp the patient returned with a large ulcer on the tip of hu nota, Tha 
also WES removed it presented the same minrosoopio etmoture as 
the nicer of the bp In oonaidenng this snbject it u important to 
remember that mnlt^e developments of oaitunooM are not very as 
common in parts which are the seat of a precanoenjns condition 
in such (xses, for mstanoe, ss thoae apparently flluitiatfng mocalstion 
by contact in the vulva, it is canoeivable that both growths some- 
tnnes arise independently m a part already predisposed to the 
disease. 

The poasibibty of snto'inooulation b— sn obvioaB besnng on 
the operations undertaken for msiignant diseise, snd suggests the 
importance of svoidmg contamlnstioD of the diTided tissaea from 
the snrfaoe of an ulcerated growth or from exploratoiy incisions rosde 
into it. In a strikmg case, recorded by Wation Gheyne, it wsj neeea- 
saiy to perfonn a laryngotomy hnmedly with the knife which was 
bong used to erase s sarcoma of the upper jaw Sohaequently the 
only evidenoe of reeucreoee was a nodule of growth in the scar 
resulting from the laryngotomy 

The cutoome of the above oonsidentions coneeixang the com 
mumcsbibty of mabgzunt growths in msn and m oertam ol the lower 
jTiimala, snd the oocaconsl aolo-inoonistion in the human subject, 
is merely to show that in favourable arcumstanoes the Hving cells 
of the tumour can continuo to grow in their new surrounding* — a 
modified instaDce of the pbeDomenon ol metastasia. Ko proof is 
thereby afEorded that the disease is Infective. Indeed, m our preaent 
state of knowledge it most be allowed that the existence of s living 
parasite in mthgniint growths has not been proved, and stfll losa has 
any real euoce* attended the attempts mad* to cultivate any such 
paraait* outside the body and to repnxiace a sunilsr znaCgnanfc growth 
by iDOCnIation 

Predlapoaintf canaea of tumour*.— In con* 

ndenng the causation of mahgnant growths, perhaps the most cleariy 
established fact is the frequent development of the disease In tissues 
which are already altered by various chronic inflammatory ohangci, 
often resnJting from long itanding Imtation. So close appears to 
be the connexion in some instances, that certain definite jraaiweroits 
ooWitsJws are recognised. It is indeed in caronoma that the rdstion 
of the disease to chronic Irritation is most obvious, and, as rai^t 
be expected particularly in those superfiaai forms of the dtseaso which 
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aQect tb« 4nd moctmi membimaea. In docling with tbe diAeratt 
Tmnetie* ot oudnomi oi tbei ftkm niH be laede from 

tune to time to thu sab]eot, and it k only iieot«*ary in thii place to 
TTiHn tiiTn looh »tTTVing lutaocoe as tbe devotopment of ci m e er of the 
■ tHn tn chunnej-nreepa and m warken with tu and paraffin lU 
oo cur t en oe m the Tv«atiTnmt from tbe imtatuai of the ilcin of the 
abdomen tb^gbi eaneed by portabte etore* of heated charooah 
and tbe itin more ■fcnkmg ooennmce of the diaeaee from tbe prolonged 
actrai of X raya. In all theee mctanoee a dermatitta, nmally of Ing 
daration, preoedea tbe actual derelopment cf the malignant growth4 
Tbe nature of th« imtant endentij vaiMo wulelj and may be 
ww^tiantml , tbjrrrruJ, ehenuoal, ot InfeotiTe bnt m aome instance* 
tbe causatHO ta poadUy more oomplex. aa in the cancer of the ecru turn 
oecmnng m ehimney-cweepa, m whteh it ia rmoeitaln whether the 
imtatinn ta meehanical or due to aome chemical eonstrtuent of tbe 
soot, aueh aa aeaaik, which it la known can by internal admimatralMo 
occasnyi a ehramo dermatrtk open wUeh carcinoma aometimea mper 
Tenet. In the ease of aqaamooa earomofna of the ilon it may indeed be 
aatd that the dtaeaae Tory rarely aneea in a prevkmaly nomal surface 
and ha oecocrecLce in tikera, smoaes, and eii»tnoa win sabeeqneotly 
be mectaaoed. 

In the mooous membrane* many aheait QlastraUoiis of the efieot 
of ehreouB imtabou are aeeo althoogh, pertly on aoeormt of the greater 
difficulty of obaerra^on, they ate lem numerotes than in the alrm 
Reference may however, be made to the s up e r ra ita cm of eanoer of the 
tongne upon ehramo mpeiftaal g^otsitia, oanoer of the stomaob. upon 
cmplft ohromo nloerabon, and ibe ocenirenoe of cancer 

In the gaU bladder and leas freqaently m the pehris of the kidney 
m aaaooation with calouh 

In thoae form* of earonoma, obiefly of the nudifierentiated type, 
which originate in the epthelrain of ^andular organs, the rdatioa of 
the disease to previcms ohromo mflanunabem and prolonged imtation 
IB mnch leas clearly defined, partly no doubt, u the retult of tbe 
greater difficulty of obaerrabon. T«Hng fajanoma of the breast u 
one of the eommonett f o r m a of tbe glsndnlsr variety it seems very 
probable that In some mstanoea th* disease arises m connexion with 
vanoos epithelisl pnffiferations asaoaated with ohromo mastih*, 
although m the majority of case* there la no ehmcal or pathological 
endesiee of any precancerou* condition. 

Carcinoma of tbe thyroid supervening upon a nmjde goitre, and of 
tbe proatate ooouttmg In a ^and already enlarged, ait other Instanoe* 
of interest in this oosmemcm, and mestion most bo of the fact 
that a carcinomatoos change occasuMially occueb m the ejsthelmm of 
a simple tnmour such as an adenoma, papQloma, or tcntcana. 
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A rtndj of »rcoma ehon that the rditioQ of tbiM form of mtlignaoi 
growth to pre-eii*tuig ptthologiod taaroe change m much lea endent 
than in carcanoms. WberetM oananoma tends to deycJop more or fen 
gradually m the imddlo tod later penoda of life, and often inalrady 
damaged hmwx, sarcoma la mnoh more oommon in the eaiher peoodi 
of life, and develops usuafly more rapdly in twauea ihowing no endfince 
of previotii damage There aeema, however reason to beheve that 
among the saroomu simple traumatism aometimeB atanda m a 
relation to the development of the growth. Thia connexion haa, 
porhape, moet often been apparent in aaiooma of the bonea and an 
mterefltmg mstanoe ia afforded by the occasional development of nrli 
a tumoup at the rite of a provioua fraotoie (p 632). It muit, of 
oonoe, be rememherod that an injoiy may attract attention to an 
already enating but hitherto unrecogmxed tnmour but in the casei 
apparently iDuetratuig the oauaal relation of an injury with a aarcoma 
the interval haa been too long to make auob an accidental connexion 
at all probable. 

Sarcoma rarely develops in tomoars of a bemgs natnrev bnt refer 
enoe is elsewhere made to the ocoaaionaJ devriopment of the disease 
in cases of nearo-fibromatosis (p 406h and also to ths £sot that an 
endothehoma, after a long penod of apparently bemgn growth, mar 
asffums ths oharaotea of malignancy and become transformed into 
an endothelial orooma (p 616) hleobon may also be made In thia 
connexioc of the not infre^ent snperrention of aaroomstoos tmnojm 
m the disease first desoihed by Paget and known as osteitis defomana. 
Among 34 fatal o«s« of this disease cidleeted by BlmaCe^ death was 
cau sed in 13 by malignant growths, of which 9 were primary aarcoma 
of bone Two specimens from Paget s cas^ are preserved in the 
Museum of St. Bartholomews Hospital, the aarcoma bong in one 
case in the femur and in the other in the atulL Lawford Bhsgg* 
and Qrllner have recorded a case m which a sarcoma of the femur 
supervened upon a pecohar form of osfeiba probably Identical with 
that desenbed by Shattock as noo-oaltafying oetotu, and by von 
Reokfinghausen as ostatis ffbmss. JSZmshe ra/ezs to a speemen at 
Bt BarthtJomew s in which a aarooma had developed m the aite of an 
old tnbercalons affection of the knee. Such casei Olnstrato the fact 
that, although m a much leaa mariced degree than caidnoma, aarcoma 
occaaionally an** m dssues which are already affected by sonw 
non malignant pathologiail change. 

If mahgnairt growtha are m ainy senee dependent upon heredity, 
it 11 the predispodtion of the ticoes to the development of the disease 
and not the diiease itself, which is transmitted. Although the theory 
of the hereditary nature of cancer has been widely accepted, and 
striking mstancei of its occurraice in sevciol membora of the same 
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n»e CKOnri >ff«i whici the oorve lira with a redden red iteep ucret 
to the maimmm at abont SB whikt in advanced yean there u ijrrei 
a npd fail 

The average age at winch cannsoma ia most common vanea lome- 
what With the difierent forma of the dia<««. Thru, it ii aomewhat 
eariier m the ftomaoh than m the rootam, in the tongae than m the 
hpe, and m the irtema than in the breoft. 

Many inatanoea, properiy aothenlaoated, of the oocurrenco of ora 
noma m early hfe have been reooided In a paper dealing with tha 
sabjeot, by Philip of Zwictau, the moat notaoeable pnhhihed nirt have 
been collected* Among them are the following Bathe a caae of cancer 
of the rectum in a boy of 10 with aeoond&xy growtha in the lympfaabe 
glnnda, bver and rn edi a* Lihum Norman iloore a caae of oareinoina of 
the Btomaoh in a gid of 13 Kohn a oa«e of cancer of the pancnaa in 
a child of 2 with a aeoondary growth m the long and Braonata a 
caee of aqaamona oarmnoma of a bom aoar on the foreann of a girl 
of 12 Aa far aa we know the eadieet recorded oaae of oaianoint of 
the uterna la that by Oanghofner in which the diaeaje began at 
the age of 8 years of the breaat, Henry a caae, m whieh the patient 
wma 21 yean old 

Baahford has very Bghtly iniaatfd that in ecmaidenng the age- 
motdenoe of cancer rt la neoesary to diaangnish between the ongm 
of the diaeaee end rta gr o wth* AHhough carcmoma rarely begma in 
eady life, yet m anoh oaeea the diaeaae nanaliy ezhibita an extreme 
degree of malignanoy and rapidrty of growth, and m the aame way 
y ii i r ng HTirmalu rccflive tho diseaae by eipenmental tranifereoce more 
eoaily old onea. Tbe tiaroee of a yonng anbjeet are not prone 
to develop cancer btrt are partionlaHy farotnaWe to ita growth 
ahonld it oconr The fact that cancer ao lartJy ailaea in early life 
may poaably be eipUined on the aeaumpbon that it la only in the 
middle and later penoda of hie that the reqmate Jongataading inita 
tion of the tiasnee hia had time to take effect. 

In the relative liability of the two sexes to malig 

nant duenue it may he fitted that It la more common in women than 
m men, becanae of the great liabflity of the ntenu and female breast 
to carcinoma bnt, exdaduig these parta, the disease la more common 
m men than in women. Thus the Annual Report of the Registrar 
General for 1919 ahowa that the destha aacnbed to malignant disease 
numbered 45 144 of which 18 723 were of males and 23 421 of 
females. If, however the deaths resulting from disease of the breast 
and generative organs are exdaded, the male deaths are redneed to 
17 820 and the female deaths to 14 112. 

Referring to some of the other ntuatiofia In which eaneer ia 
espeaally common, it will be foimd, according to the aame Report, 
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tbit “ tte moTtaUty of ftmale* from amcsr o{ th« tipper portion of 
the tlunentaiT' that abore the etomaoh, U a amaH fraetlon 

only of that of male*, hut female* mfier more from mteetiml canoer 
Diaeaae of th* atomaoh and reotam attacks male* prinmp*Ily but 
not at all with the orenrhelmlng predominaace applying from the 
coeophagua upward*. Oancet of the skm la alao very muoh more 
fatal to male*, but the eo c oeaa i* mainly due to dlae**e of the penla 
and KTOtunL'* Theae raiUtioni in Inmdemo* of carmnom* in 
difierent altuationa m tha two •ere* are probably due, not to any 
inharect in the aaeceptibOIty of the ttaauea, but to their 

raiymg ezpocure to ohrmuo rcntatioa and other cauaea. Thoi, the 
greater babibty of the gall*bladder in the female mnat be eonatdered 
b relation with the fact that gaO-atont* are moch more common in 
that •ex, and t>i«t m probably 60 ot 00 per ocnL of oaaea of canoec 
of thia part, gan-atooea ace pr^enL 

Oll^oal ooaraa of a mAllgnant tomoar — In view 
of the great diremty pitaeuted by the oouree of a malignant growth 
dependent ohiefiy upon eta nature and positun, it n impoaaible to 
gire euy general deaanpUon which n a]^beable to the difieient 
vaaetkea. Beyond the that, onleaa fucoeaafiilly removed wb3ft 
in a oondiUcm, each wtdaly dlflerect t nnwj if aa a loft round 

aaiooma and a hard ■TirffthTig oananoma will erentnally deetroj 
life, it » hardly poanble to mendoo a dngje feature which a common 
to both. Certaui popular faJlaoee with regard to a malignant tumour 
eannot be too often or too euexgetieally expoaed. Thece fahaaea are 
(1) That a malignant growth a neeeaajJiTy jamful (3) that h make* 
rapid progreM and (3) that rt b attended with loat of 6eeh and gensral 
d ete P O ratiOTX of the health. AH tbeae endencea of malignancy may 
be conapcuoua by them abaenee. Thna, to i^re a forcible enunpie 
the very ecanmon hard form of cancel of the female hreaat may preaent 
ttaelf as an ahogethef mnguifteaat tmaH hard hmip unattend^ with 
pam or even diacomfort, aoareely vmiytng in alae in many mootha 
or even aeveTal years, and muaaociated with any reeognixable efleet 
on the nutntWQ car gecarsl health ol the pabent. 

In the same way a amall ahnnkiag cancer of the pyiorus may 
oceaaiaci a degree of fD-heaith not more marked than wtruH be 
by an wjual degree of pyiano obatiuction due to a flbtoua atnoture 
In the large majority of easoa the reoognitioo that a tumour la maCg 
nant muit m the ataga at least, when a co pe ct u of 

mcaloulable importance, be baaed upon the physical exammatiao of 
the tumour itself and not upon the hutoiy of ita growth or the general 
conditum of the pabent. Eady kwa of &e^ is very rare unlas from 
its poctun the tumour interferes with the normal pro o eaM * of digection 
Pot example, tha emaoattou eauaed by a canunoma of the oaophagna 
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u m tie Miiy rtiga of tJia duMuie in direct proportion to ti« m«i«m 

cal mterferanoe whioh it oaiuwi with the sot of deghUtien, ind ii no 
more malted than that which wonld b« osiutd an tqnal degrre of 
mtarfarence dependent upon •ome non malignant oondiban It may 
indeed, be laid down as a rnle tbs^ when an apparently eariy maHg 
nnnt tumour la aaaooiAted with marked loae of flesh not cawed bv the 
m eo h anica] effects of the tumour the presence of metastases ihoold be 
■uspocted, oven though thero be no phyaicaJ aignj to indicate their 
exiatence. Abeenoe of pom la, again no proof that a tomonr ta benign 
tn character A want of knowledge of tht« fjict too often eiplaini 
the patient s delay m seeking early medica] sdvioe, *nd unfortun- 
ately sometunea leads the practihoner to ^*11 into error Thus, a 
caratnoma of the rectum may reaoh a most advanced atage without 
cauung even slight pain, or m fact, any aymptom to indicato that 
•enona disease exist*, and the praoUtioDer who is milled by this u 
likely to omit the only means of detecting the disease m its early 
stage, via. proper eiamirtafaon of the rectum. The apeoal metbodf 
available for the ezammatlon of such parts as the casophagus, larynx 
bladder and lower bowel most never be neglected m a oue xn wbch 
even the slightest suaptaon exists that mshgnant disease of these 
parts nay be present. The rate of growth of a tumour la also of 
csall value as s proof of malignaney It w undoubtedly true that 
a soft ceflolar carooma usually m ci e a ses rapidly but many forms of 
caremoma progreaa very slowly and a rodent nicer may after even 
many years, attain only vnry small proportaons. It may indeed be 
aaid t^t m the early stages there la no pathognomonic symptom 
of a malignant tumour 

Much importanoe waa formerly attached to the groert] deterioration 
of health someUmei met with m malignant disease, and known as the 
eanc^rws ozattfss The oond/Uoo is charactwised by raosciation and 
en»ima, with often an earthy sallow tmt of the ikin, great weakn^ 
leeble pulse, loss of appetato, and temperature sometun* elated 
sometunea subuormaL From what has b«n liready said, this c^ 
dition most not be regarded as a speoal featwe of the disw but 
rathflr as an endenoe of its edranoad sUgo. Csohena u particularly 
obvious when widely spread metastaara are present especially in the 
viioera it w often the result of chnmio septio poosomng such os 
oonm when ulceration nf the growth has occurred and ta frequently 
Intensified by the oco ur renoe of repeated bwmoTThagfa. Some of the 
moet distressing cases of this kmd are thoee of inoperable ctremoma 
about the mouth and throat, associated perhaps with uloerated masse* 
of eecondary deposit in the lymphabo glands of the netk- 

The (^knUt<m o/h/e in untreated esses of malignant disease vanes 
nthin the widest limits, for whilst certain form* of earcoma and 
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cMcteotM mty pror® I*t»l In ■ I«w montb#, in lome ui*tince* a 
may bn p aeaept lor many ysaa with very little mterfertoM 
with the gernral health, Tka i« rtrikm^ aeen in many cues of 
todeit ^rxrt-r of the itm bnt even In the more comman fonna of 
the flute tti, tnoh u oanoer of the lecttun and cancer of the breaat, 
Efe may aomettmei bo prolonged for many years. 

A study of the overage doiation of fife, derived from statutical 
Koor di of the £fierant forma of malignant disease u it occurs in 
Tsocnu Etnsboni, U of Ettle piactlod vsloe u s gtnde to foretelling 
the probaUe oonise of sny icdlvidaal cue. 

Death from, malignant iBsesse may meiclfnlly result from pro- 
gresnre enfeehlament resulting from widely spread metastsMS, bat 
too often it is preceded by a penod of (fistr caring pam and all the 
honors of a febd, disahazgtng woond. Speoal complications too 
nmneroiiB to mantioa may hasten Urn fatal result, partieulariy when 
the pnmaiy tomoar or ha secondary deponta mvoive the respg s tory 
or ahmentary tracts. 

In speahmg of the natnrsl course of a malignant growth, it has 
been stated that it tends costfnuoualy to extend, and fiuQy to prove 
fatsL Such a result U, however not abscJately constant, and there 
are on record a few anthcntie oases in which a malignant growth has 
ojidergoTis ipoatoasou taeobrifow and apparent con. Before accepting 
a record of each a case u conehiaTC, it is essantiil that the tnmcmr 
should hare been exsndned histologiaalty and its nature confirmed 
by a competent observer Many cases are 00 reoord in which a 
tumonr apparently of a malignant nature, hu disappeared. This 
bu espedally been noted m the case of cer ta in ahdotnmtl tumonxi, 
which, after bemg examined by an exploratory operation and pro- 
umnced to be malignant and unsuited for remoTsl, have sabeequently 
subsided. It can hardly be doubted that m the majority of snoh 
cases the diagaosu wu erroneous, for nnmlciy of mslignsnt disease 
by various ohrcrab inflammstoTy eonditions 11 well known, the difier 
entlatian being impcatTUe without the use of the nnorosoope Godlee 
recorded a case m which a hard bunonr Involving the gall bladder 
was explored and pronounced to be undoubtedly tnafignant. Bubse- 
quently a ^-atoue wsa pased from the bowel, and the tumour which 
was oertainly inflammatory enhiely sahaidei We bare onrselres 
put on record a case in which a large retiopeiltoneel tumour having 
all the sanUanca of a hwmoEihagte sareoms gradually and completely 
duappeaied after an exploratory operatton. Evidence wu, henrevrr 
obUuned which showed that the patient, a young rran, na the eabjert 
of hunophiEa, and there can bo little doubt that the tumour ” In 
thii case wu entirely the result of an extenavo hemorrhage hehhul 
the pentememn. Every surgeon could cite utiHt Inatances from lua 
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own a^OTcnoe, and that great importanw m the ooMideiatioo 
ot repcted cares of malignant growtha bj ranoiu methods of non- 
op®r*uve treatment u obvioo*. 

A remukibli imUiM ot tho ipontoiiiioTM dlmppeomiM ot « 
mdoobtodlj mibgmuit growth hu been roconW by Ptoioo Oonli 
Cftae WSJ thjt of a womjli whose loft brrjjl wij remoTtd to 
Mb 7 1890 for o hsrd cnionionu. the nstoro of which wu ooofinned 
by imoro«»pcri ttammslioa. In July 1862, the duMBed jiffljiy 
gi a n d s , and m February I8JW, reonnent aodulea m the neighbourhood 
of the acar and one above the nght breast, were removed- In December 
of the aame year there were several freah nodnlee, and the patient wai 
dyapnceio. In iTonnary 1896 at the age of 48 the patient was admitted 
to the Cancer Ward of the Mkldleeex Hospital there were nodolet 
on the chert wall, and enlarged glands in both and above the 

claviclea there was daUneas at the base of tie nght lung, and the 
general condition was very grave. In March, 1896 pain was com 
plamed of m the left thigh the hmb was ahortnned by one inch, and 
the femur below the tnxihanter was enlarged. In June, 1886 only 
one small nodule was preeenC in the akm above the soar lesnltiDg from 
the removal of the left breast there were no palpable glandi the 
dyipnoea had oeasad, and the general oocditicm had much im pr oved 
the left thigh was lea painM. When ahown at the CHinieal Soaety 
of London m Kovemba 1896 the pabent was enjoying life ahe 
walked with a Lmp and, although the left lower hmb was ihortaned 
by IJ inohea and ^e femur bent, the bone was not notably enlaiged- 
Am late as 1904 she was stm oontuming to enjoy good health- It 
IS mtsrwtan g to note that m this oitraordinary case the ca t a meni a 
ceased early in 1896 and that within a comparatively short 
tnne from rhis date the unproTenoent in the pataent a condibon 
began- 

Buoh a case as the above ahowa that a malignant growth ahara 
with almost all other diseased prooeaaoi a oertain, although exceedingly 
slight, tendency to apotrtaneoua involution- 

^Treatmant of malignant tamonra.— Except, perhape, m 
the case of rodent nloer there a at present n o mea ns ol treating 
a mahgnant tumour m the early stage# of ita growth w hich holda 
out a auffloient hope of effecting a CTire to justify the surgeon in 
having reoouise to it rather than m reaortmg at once to removal by 
operatioii, when the latter is practicable 

Operative treatment— It will only be possible wrthm the Imuta 
of this article to deal with certam general prinaples which ahould 
guide the surgeon in operating for the removal of a m alig n a n t tmnour 
The application of these to the treatment of mahgnant diaeaae m ita 
vanoua ffi-ms and ntuabona will be dealt with m the ipeoal seotjona 
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of thu wciik, tad will be bere relaned to only m arder to fflnitrtte 
tbe genenl pimdplea. 

1 Opeimtlon »toTild bo urged m anr c«o m which a chitHUo 
leakm eapedally of the ihin or nmooiB membranee, pretents any sos* 
pieion of carcmomju HlttoIog}cal examinatioo will indloate 

whether or not H u ntoeaeary to adtito a fubaeqnoat operation for the 
renboral of the oocreapondiog Ijmphatlo area. 

2. When it k neoeaury to ertabltsh the disgnosts by an exploratory 
Inosioa into a tumour of doubtful nature, every care must be taken 
to prerent contamination of the wound by the tumour inbatanee 
The exploratory Wigw should be cloeed arid the matroments used 
for the purpose dtaoaided. When piaotioable, aa, for instance, m the 
breast, tbe donbtfnl tumour should be out out and thou inreadgated 
rather than explored by an moiiaQ mto it ta sUw. If, aa la, however 
rarely the ease oidniaxy nabed-eye exammabcoi fails to reveal the 
nature of the tumour it may be poaaible rapidlT to pftpare a aeetion 
and examine h nueroacopioaily with eu^ooit acouraey to enable the 
pathologist to adrlee the operator wfaelher or not to pioeeed with the 
opeiattocL If the appearanoes are doubtful the gueaticai of fnrtber 
optraUau should be delayed until a more earafoDy eondueted micro* 
aeopioal eTammsaon, baa been cacried out. 

3. The opetabon should be so planned u to remove not oslr the 
tmtuTHT Itself, but such smnicmdmg bssuss as are known from ezpen 
enoe to be espeaiHy liable to lavaaion by the growth, and it 
should be performed with as litUe nmghneaa and dragging on the 
parts as powlble In order to avoid daydscemeTit of tumour cells 
mto the vans and lymphstua. 

4. The group of lymphstio giamls lecemng the lymphstica from 
the area m which the tumour is situated thcmld m most eases be 
removed as freely as pcndble, whether they are palpably enlarged 
or not. 

5 When poesUe the exasraa of the piunazy tumour aTwl the 
glands tbcmid be camed out at one operabon, and the basues between 
the two m whkb infected lymphatlo v es se ls are hkelr to be present 
removed m their contmuity The ehief exceptions to rule lynyrm 
those eases m which the pnmary tumour is so sitnated, as m the mouth 
that Bgid asepsis is impoHibla or cannot be ensured. In theae or 
cumstanoss the operation for the removal of the ^ands mar with 
advantage be postponed with a view to pTeventing sepbc mfeofaon 
of the wound- 

fl When a caronoma anaes m a part already the seat of certain 
pttoauceroni ehanget, the operation must, if pomible, be of such 
extent as to remove oompkttiy the altered part as, for instance In 
certain eases of cardnoma of tlie tongue and skin. 



tumours 

7 ^Vlien ^ remoTil of ekin I. neoeowjy u m caronom* twmi 
^ l! or mvohrmg it by Jymphftfao eitenaioii the amount removed 
must not bo himted by tbo dasire to doM the irotmd u the final rtw 
m the openbom Immediate or aabaeouent ahn-graftiLg may be 
employed when the olosare of the wound u impoeaiUe, 

The romoyal of a nmlignaDt tumour by any mean* other than the 
Mo IS very rarely pnoUeed. In a few mstancee the aotaal oautery 
fonneriy much more extensively employed, is *tni used, as, for In- 
etanco by some opeiatort m the remora] of a carcmoina of the carrix 
of the uterua, 

Sfention must also be made of the use of high froquenoy electoo 
current* or dtolhermy in which a growth i* removed by mean* of the 
heat produced m the bssaes a* the rceult of the resistance which they 
o5er to the paesage of the high frequency current. Thta method is 
at the preaent time being somewhat ertenjrvely need, e*peci*fly in 
the treatment of esardnamatooe growths in the mouth. 

In order that diathenny may bo used aa/ely and efflcoently nnmar 
oui technical detaila, wtwh need not be mentioned here, reqidrB 
attention. It will bo sauciest to say that a large flat indiSeteiit 
eleotrode is applied to the aorfaee of the body usually the bade, and 
that the active eleot^od^ by which the tumour i« attached usually 
takee the form of a button or hlont knife. The button-ehaped electrode 
11 used for the direct destruction of a tumour and the h3iiffr<like fonn 
for the removal of a growth by diniion of the tusue around it 
In malignant disasse of the mouth it is urged in iamir of dia 
thenny that aome growths, which from tbeir extent and position 
are regarded aa inoperable or only amenable to a very aevere opera 
bon, can be remored by this method pain after the treatment i* 
usually slight, and as a role healing proceed* rapidly Hrmonhago 
at the time of the operation can us^y be avoided, aclea* an artery 
of oonsiderable sixa u inTolvod or the beating of the 
ocBiive, but there i* some nak of aecondaiy bajmorrhago at the period 
when the TOpmfioal alongh* are aeparatlng It u aome objection to 
the method that it is not poaafhle to bang together the surfaces and 
edge* of the wound by sutaras, u caa often bo done after the exemon 
of malignant growth* of the mouth- 

Opertbon for a malignant tumour may aometlme* bo juiUfied even 
when a cure i* not obUined, if the patient • Me la proiengod in a coo 
dibon of oomparabvo comfort, or even when Me t* not prolonged, if 
the distreea and Kifliering due to the pnmary growth i* rehered. 

Eoriy operation on the line* above indicated ia givmg an inermed 
proportion of succetaful results in almo«t all forma of malignant disease 
but the word cure ” in thi* connexion must be used very guardedly 
Iso arbitrary time limit of freedom from recurrence — such u the three 
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yean litnit mggwted by ToDnntan — ean be adopted- It ij un- 
dfmbtedlj trae that in mcoi caaea in winch reenmoca takea place it 
emaei within the ftr»t year after opetaboo, and that aftar the third 
year the prospect is very hopeful bat the period at which recun enco 
may eosos diSets ao videly m the diSarmt fonni of mafiguant dlaeaie 
ttiA, aa Botha pointi out, for aome the three years hmit ii too long, 
in eome auffiaently accurate, and m others too short. Ixicsl recunenee 
means an Inoomplete openbon, but viaceial recuzrenoea mav take 
plaoe when no endenee of their preaenee could be detected at the 
time of the operation. It haa been suggested that late local recur 
Fences may sometimea be explained by a new dsvelopcnent of the 
disease rather than by fneompdete reinovsl erf the original tumour. 
This may ocoasHmaHy be true, bnt n nsnaHy djspeoved by the poai 
tioo of the recurrent growth- Thoa, late tecnneoce may take plaee 
in the lymphabe glande without any ncunenoe ta ftfv, aa in the case 
of a woman whose breast was removed for cananozna at the age of 
66. Two jeatB later a lecurrent growth was removed from the aTHIe 
and death ooeuired at the age of 7(\ with recurrence in the glands of 
the nedc. 

Treatment ofinopenble malignant tomoura.— It is •caredy 
Qeoessary to remind the reader that tha treatment of malignant 
tnmemts by oon-opersbre measurea has ahrays enjoyed a very unda* 
iLrsble degree of notuilety m tha hands of quacks and other megnlar 
ptsctiboseis, and that errery quesboa bearing upon this unportant 
subject must be approaohad with an opem Tninii. In view of the 
extreme dlfhcolty of tha early reeognibon of the disease it u not 
■urpQsmg that cases can eadiy be coOected which appear to Hhistimte 
the BucDeiBfal use of almost every ooocoTmhla vaaetj o! the ao-eolled 
eaneer eorea.” Boeh cases wOl not bear Kientiflc mvcstigatioa, 
snd to prova thst a malignant growth has been effeetoaHy cured by 
any form of treatment it is first nacetsaiy to prove that a malignant 
growth aotnaHy existed- It must further bo remembered that In 
advanced inoperable eaaea, bi wfaieh alone non-operatiTB tnrfhrwfa 
are jnstifisble, coruddeisbla improrement m the patitnt s genttal 
oooditian, and even In the ooodition of the tumooi itsell, may resolt 
from caiefol noisuig and dieting and the suitable treatment of 
ulcerated growths. 

It is impoanble even to enumerate tha miiny methods of treatment 
which have from tune to tune been honestly thought to be of benefit 
m the trestment of malignant lEseaae, and it most to rtfer 

shortly to those methods which may at the peeae nt clay be toed In 
cam in which, for TSnoua leasona, opeiabon is Impracboahie or in 
winch rtcuitenee after operstmn cannot be forthcr dealt with- 
in this eonnexion the first fdace most bo given to irradiation 
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by X rays and radium, bat. although th. Kjhon of titao ngtuti 
upon certain forme of new growth le very remarkaMe, the wide 
nbjeot muet etOl be coneiaered to bo m tt* eipenmenleJ itige. 
At present the oyidenoe do« not jnstify the nee of imdutiim In 

0 treatment of »n operable Dialigc&Qt tnniotir, except in the tjngfw 
mstanc© of rodent nicer and tboa, in view of the nature of the caaes 
in which X rays and radium are employed, the reenita cannot fairiy 
be contrasted with those obtained by opeimtjon in favourable oasea. 
The aroumstaiioea m which inadiation ii eanployed in the treatment 
of malignant tumouia are the following (1) Pot moperahle tnmnmt 
(3) for metaataaea and for looal remurecDoes after operataou (3) ta 
a prelimmary treatment before operataou with the object of doetroy 
mg tumour oelli which may bo present m the tiSBuai to bo divided 
at the operation and (4) rnbeequently to operation with the object 
of preventing local recurreDoe. 

The choice between X ray* and radium u m praotace partiv deter 
mined by the fact that whereas foD doaee of X nys an nsuaSy avaib 
able, radium u often not obtainable, or only in very small amemnt 
but, apart from thii, it is behoved by some anthonties that the rays 
of radium are more elective than X rayi in amount. Speak 

mg generally it may 'be said that X rays are ohiody enpktyed when 
it IB denred to uradiato a large area eapeoaDy for a snpeifcuU growth, 
while radium la preferable for the treatmeot of a deeply seated growth 
or for a superfleud one of very limited area. 

Of the diflerent raye given out by radJum — the a, and y rays— • 
the y laya are thoae ohiefly employed for thwmpeutio purposes, and 
in order to filter off the less penetrating a and P rayi and prevent 
damage to the suparfioiaJ tuvues, it is the onstom, following the method 
of TTiokham and Dannmci. to mterpoee varying thicknesses of lesd 
or ptsfinnm between the radiom and tie part to whiei it im 
applied. 

Eiponments have ahown that the effects of undlaticin on 
cells of a tumour vary according to the dose. Thus, whereas a full 
dose causes necrews of the tomoor ceils and renders the tumour 
no longer inocnlable m a Uving animal, unsner do«s may merdy 
retard the growth, while there is some endenoe that ftiU imaner 
dos« mar h^ve a stimulsthig effect- It is thus e»entml that In the 
treatment of * malignant growth s foil or lethal dose should be applied 
Further it is posnTJe that whfle the intensive effect on a limited 
KTca IS destruotive the feeble effect on more distant parte may be 
itunulsting. It is for this reason that In certain circumstance* 

X ray* may be preferable to radiom on account of the large area 
readfly brought under their influenoe, and that the combined uae of 
X ray* and radium may sometimes be adrantageous. 
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The hiitcJogic*! ohJJigei which have been oheerred In malignant 
tamonn expoaed to a lethal doaa oi tadimn or X rayi ootmit in necroaU 
of the cdl elemmta and proliferatum of the connective tiwie, which 
reanlta erentoalljr in the fonnation of a mcatzm- 

A very madced diSeraooe ia noted In the behaTiour of diSeront 
malignant tninoaia to t i eatmant hy imdiatiom Thoae in which the 
renlta have been moct itrGdng are haaal-oell oaicmoma of the aldn 
(rodent nlca) aome fonna of Miooma, eepemally endothehal aar 
coma and lympho-wncoma, and oat moma of the octvh of the ntcroa. 
Leaa atnkiog raralta have been obtained la carHnoma of the breaat 
re ctum and nxooma of bone whilat in melanotio larooina and 
m aqnamcraa caidnoma m all aitnatuma the reanlta have, on the whole, 
been very diaappomting. It ta worthy of notice \hat in aome caaea 
the nae of X rmya, whilat having no atribng effect on a tomoor may 
nevcrtheleaa be followed by coD«dcnkb!e rtiitrf of pain. Among the 
many qneationa reqnmng hErther Investigation u the poaaible m 
creaaed EabQlty to metaataaea followuig irradiation of a malignant 
growth. and oihen have Tcoordtd mtareating tOMs hearing 

on thia qnertioa, and it la worthy of meaition that m the eaae of oana 
noma of the nteria of which the polmocary metaata a ea are lIlaatTated 
in Fig. lOS (p 491) treatment with ladnim had been adopteal 
In oairying <nrt beatment by imdution, many teohni^ detafla 
oooeeBung doaage, a aree t'nng, ff otpieDeiy of application, etc. rwituie 
attention, bnt can only be very abortly mentioned here. 

In oaiELg X raya a fall doae at interraJa haa, on the whole, appeared 
to yield the moat enoonraging reaolta. Radlam can be amjdoyed in 
the form of the hydrated bromide contained in a lead or platuinm 
tube or apread ont by meana of a apecial varmah on an applicator 
or m the form of the emanation eontained m a giaai tnbe. When 
practicable, the tnbe of ladinm ihonld be embedded In the aahatance 
of the t nrrum throngh an indaion, 

Sati and Wintx of Eriangeti have recently elaborated an Intenarve 
X ray treatment In which great penetratin g power la obtained for 
the treatment of deeply aeated growtha. By the aae of two ffiinilar 
coiU in aeriea a very peoertrataig ray la obtained which la only 
to a tmaU eitent cat off by the tiaanca tnperheial to the growth- 
The reaolta of the uae of thla method have ao far been ta- 
co oiagiDg. 

Goley** fluid- — The effect* of the nao of the mixed toxini of 
the btreftoeoatui ergnprlaiu and BacHUt frod\ffvmu in caaea of In- 
operable aaicoma certainly aeem to joatify a contmned tnaL The 
treatment ia founded on the fact that malignant tomoma, eapectally 
•artwma, Hava been known to dtaappeai after attaoka of accidental 
Ca^iipelaa. Tha fadooed Fehlnaen in Qtnnany and Coley in Kew 
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YoA to mocukte with orTnpelM petientj sufienng from nubjiniiii 
gro^ aiid kter m 1893, Col^y ^ expeninenW withTS- 
^ of the eiyaipdij fftreptooooona rterfluod by he*t wd fiftratwiL 
He found that a febrile reaction foUowed the injeobon, and that i 
temporary inhibitory action was obaerved on the growth of malig- 
cant tomouT*. Roger aubaoquentiy ihowed that if the BaciUut 
prodiffVisus waa grown together with the eiysipeiaa atreptocoaroa 
the vuulenoe of the latter wae inoreaBed and ae the roult of tin 
obiervation Ooley experimented with the mixed toima— CWey i /uri 
oo na i flti Dg of the two coftorea m defimte proportion, ateriliied by 
heat, and with the addition of glyoerine a irpian quantity of 
thymoL After mjectaon of the fluid, ather mto the tumour or elae- 
where, Ooley haa observed that the tumour beoomea at firit paler 
and more moTmble, wMlat, later areaa of aoftemng due to caaeoua 
degeneration ooour m it, and finafly in a suoo«aful caw the tumour 
gradually diaappeaia by absorption or by breaking down and lique- 
faction He baa uaed the treatment in all forma of aaroom*, 
except melanotic growtha, and has employed it m certain caaea 
of operable sarooma of the long bones in which only an extensive 
amputation would be araHable, and also after operations for sarcoma 
with a view to tha preTention of recurrence. In carcroomc the reaulta 
haye been disappointing Ooley advises that the treatment should 
be commenced with an mjeobou of a fourth of a mmim into the 
buttook or orer the pecto^ monle, and that the injection should 
be repeated daily with mcreacing doses until a febrile reaction 
of 103 -104 F IS obtamed the manmniu dose bflmg Sf minims. 

If the patient is not vary sosoeptible, luiall injeotiona may also be 
grvun into the tumour should its poeitian allow After the tumour 
has entirely dieappeared the injection should be continued m smalier 
doses and at longer intervali for three or four months. According 
to Coley the nek is amsll, the chief danger befaig the injection of too 
large an mitial dow mto a Tasculax tumour Between 1690 and 1B19 
Colay had treated 250 caaea of sarcoma of the long bones by this 
method, the use of the mixed toxins bang in many instances combined 
with the appiwatfon of radium. He advises that, if the tumour 
does not show distinct improTement in the course of four or five weeks 
amputation should, whan practicable, be perlormed and the treatment 
oontmued as a prophylaotKi against recuirenoe. The evidence of the 
valoe of the tnaatment in Colev s hands seems to be conolusivei and 
the daappomtmg results which have hitherto been obtained In this 
country may perhaps in part bo explained by improper preparation 
of the flmd, and an unwilhngDeaa on the part of snigeons to con 
tinue a treatment which is attended with much dacomlort to the 
patwnt 
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SARCOMA 

A BJCOEU U a fTflipant EtoTt^pitlieLal tomooz. Ahltoogh 
differing mdelf m tli® deUiU of thwr minute itniofairo, the urcomu 
qH oooBit of eefl» of the conneebTe-tmne type, and tbeae oefl* may 
be of a m^e uniform shape, or the aame to moor may eonnat of oella 
of Vtth^i The aarooma oaDa ptwent forma which find tbenr 

prototype in the TaQom change* which nndifierentiated round oella 
undergo in thdr derdopment into folly formed oonnectiTe tame 
Thu* the r*J1« may be round, oral or spindle m shape, and, aa 
in all rapidly growing odhilai formabona, mnltinncleated ceUa a^ not 
unoommon. The of a sareoma do not be in aotual appomtiOQ 
but ore separated by a varying amoant of ground substance which 
mw y be homogeneous, granular or fihnIlatetL 

The blood Teasels m a sarooma are niually abundant, and are 
emfaryocuo m character partalong lathei of the nature of blood 
clefts ■rifj spaoea than a^ual Te»ela. They present the eharseters 
of blood Tcsseb m the prooesa of derelopmcfit, cannsting of 
cbannela sumrojided by e^ which may resemble deheate eudo- 
tbefmm, or may be mdatmguuhable from tbe eaeential tumour cells 
themaelTea. For m the spuMUe-cel] vamty the vaseultr 

spaces may be bounded merely by apodle cells arranged end to 
end m immediate relation with the tuiToundmg ipmdiea of the 
tumour A fuitber point of importanoe in the Tusoalat arrangement 
m a sareoma is tbe fact, which naturaUr foSows from wf^t has 
been md, that the blood fihsnnels run actually among the odls of the 
tumour (Fig 103, p 18b) This arrange merrt is important aa explaining 
the teadmeai with which the tumour cells enter the blood-stream and 
occasion metastasea, and also affords valosble help m endeaTocnng 
to difUngmsh malignant tunKrUi* of the connecbTe-ttssue type from 
others of an epithelial type. For instanee, certain round-^ sor 
comas may present eloee histological reaemblanees to tome forms of 
spheroidal-eell cardnoma. Among other means of differentiation, it 
wQ be noted that m the aaromna blood cbannds are seen passing 
actually among the tumour cells, whereas in the eaianoma the blood 
vessels are Bmited to the oooneetiTe-tiaKie stroma hi uo 
pass mto the of spheroidal oefla. 

It win thus be seen thit a sarouna may be regarded as a tumour 
composed of ooonectiTO ti»ue of an omhryume type, in the 
not only of the cells but also of the blood Teaeli. 

The practical di fficul ty which often presents itself to the patholo- 
gst u to dBtmguish by histological examination between sarcoma 
and many ceOular formations of an inflammatory or rtparatire nature 
in which eonnecthre-tissus development is in pn^n ^s . For 
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* imoro«Mpio •ectjon of a bth*!! round-cefl iarcom* cloeelj itttmiAta 
that of simple grmntiktion tiaroe. Both eonurt of midiffemituted 
roniMi oeD* and TmdeveJopod blood vwal*. From the 
of a fragment of moh tuece, the diftmotion may be pracbcallj 
impoanble, but a wider erammataop will uioallj reveal the raermfiil 
differoDoe — tha t , wliereai m granoietion tueue fta progreeafve con 
vermoii mto fibroblaata and fnlly hirmed oannectiTe tieroe can be 
demauitrated xn the urooma all parta preeent the uoderekiped 
atage and ehow no tendency to paae on to a higher grade of 
dcrelopment, 

The great Tanationa in etmotim presented by tlie mal^nant 
oonnecteve-tuaue tomoars are dependent partly upon the character 
of the aartnma oeUa and partly upon the pTeeenoe of difierent fccnm 
of oonneotive tuane, which may be eeeociated with the aarcoma oella 
as an eMential oonatrtaent of the trunonr The following daeaificatian 
u baaed upon these ohaiacters — 

Sareotntu diffmng ta Oie ekcnater or orns*fcmrni of ceQa — 

1 BcmndHieU Rarooma. 

2. Oval* or fpindie*oeII sarcoma. 

3. Ipy ed-eeD aarooma. 

4. fiodothelml eafooma (mahg&aot endotheboma) 

5 ilelanotie aarooma 

Scrroomoa oAorootamed by tAe fpeetoJ naturti or orrangtmaii of Uto 
stroma — 

1 LymplKhaarcoma, 

5 Fibro-aaroom*. 

3 llyio-aarcoma. 

•L Ohondro-saicoma. 

6 OBteo-iarcoma. 

We consider flnt He sarcomas tcitcA differ tn tie dtareetfr or 
arrangemeni of He ceUs _ 

1 Round-coil BaroomiL — In deecribrng thJa tumour uttle 
need be added to what has already been aaid (p In rfa 

typical form the tomonr eooaista entirely of small round cefla rosem 
blmg lymphocytea. aepaiated by a small amount of homogeneous or 
finely ground-eubstancc. The vaaoulsnty of the tumour u 

often great, and the bkNjd a contained m veeeela resembling embryonic 
capiUsnet inumg the tumour cells (ilg. 109J 

3. Oval OJid spindlo-cell Barcom*.— In this vanety of 
■arcoms the cdla vary in form between short ovals and long 
spindlea, and the nuclei correspond m shape In the splndle*cell 
aarooma the ipmdles are not always irregularly arranged, but in 
of the tumour will often be eeen to be collected Into fasdculi which 
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Flf 109 .^ — IDo^aeoplc Mctlon of roond-cdl larcomi. 

011I7 bo gHjopod togrtber m on* clua. In m*07 hoTrorer lie pre- 
pondennce of one Idnd <rf ceQ d eo mclced tiiit the oiAncteis of the 
grorth an detennmed bj it, and it maj be eonndered nlber u a 
lE^t TaiiatJon of the roond or apindle-eeQ variety In any rapHlj' 
growing form of aaicoBia it ia not nncominoti to find a nambo of 
mnltmndeatod crils preaent, and aometunea theae mar be to nnmerooa 
aa to ]axtify tbe name ym^-oeS asTeowi. Boci a tiUDoar moat be 
caiefnHy diatangmaied from a myeloma, viioi, althongh formerir 
mdo dcd a m o n g tie aaicomai, ta now by moat patbologtata regarded 
aa a fosm of baugn growth (p ixt). 

Tbe n»ked-ey« character* of the round-cell, the »plndle- 
cell, and the mixed-cell form* of *arcom* may moat cocra- 
nicetly be ecnsdered tocetbet for often tha dtfierakcea an not infflotent 
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. conohmon to be dtmwn <u to tie hBWweal rtrootam 
A^^ctU roimd^aill eaiooimi u neimjly veiy soft, uid tie hmom 
Bubetaiioo is homogeneous md triita, yijloinsh white, or peVi.i 
white m oolonr The sppeenince u often rtntmgtf lie tint of 
white biam-snboteiuM, kkJ, elthongh s aunilM sppeaianoe msy be 
prwented bj- some very kH fonns of sphenSdel-oeD caidnome, it 
is ceitaui thst m the mejonty of coses the enoephsloid csnoer 
of the older wnteis was s ronnd-ceil sMoorna. A tyjscsl sjsndle- 
oel saiooms, lor instance, of the penostenm of s long boM often 


no — Sficrofcopic sectioa of tplodlowcsH a«rcomAv 


preventB » distmctly ftnatod or fibnlUted appeantnoc in aection whwli 
contrarti mth the notioefthly homogfneooj cocwstanoe of tte rrand 
cell foTtn (Fig ISfi) Tha tppwant* ii tapUincd hj tte Mrtngo- 
meot of the apmdle oefli in mtertectmg ftaaonli- Soma tpmdle- 
cefl faroomo, luch a* thoM of tha tlon are finn in cooaiitcaca 
and, to tha naked ey^ look more like fibromas, 

Saroomaa of tha vanetiei nndcr ooimdeTatKin are Ttiy hiUa to 
dagenaratiTe changea, especially u the reauh of h£Bmonha£:ic aitra 
vaaation into then eubetanoe. In aome mitancaa tha may ba ao 
malted that the whole tnnKrar reaamUea Irttla more than a masa of 
blood-clot or a blood eyrt. Fatty degoieratioa may remit in tbe 
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presence ol yeflow we** In tlie tomoni, *nd m*y »1 bo l«d to the fonn- 
*tioii of oyit*. 'When * **100111* u *x*mmed together with the *tii 
ronnding ti**a« the inflltrrtmg oh*i*ot«r of the tTunonr i* ncuJly 
■ufElaentlj obTioE*, for although lU outline i* often ihwply defined 
the nei^hounng tuene* *ie Iniepwahly oonneoted with it. Thl* 
ts often itrikm^y *een in the relation of the moiolef to the eorfaoe 
of * periosteal Barooma. It u however not nnofiul to find that 
wound the tumoor there 1* * oirtfnot attempt at enoapfulation, but, 
unlike the capaale of a iimple tumoor the fibrous layer eurtoandmg 
a aartwma n mUmately adheroDt both to the iurroanding turae* 
and to the tumour lobstaDoe. 

L Endothell&l Ubrooma (malignant endothelioma) 
— In oonodeong the struoture and oharactera of the endothe- 
Uomaa, it wai pointed oat that tt u difficult to draw a ihaip line 
b e t wee n sonple tumoun of thi* nature and certain tnmoon of a 
malignant tj^P^ ^ latter the name mahgnant endothelioma 
haa Bometunes been apphed, but the deBgoatKiQ ** endothelial tareoma 
seems more aocurate. In some ease* the itructure 0! a tumour which 
is obnoosly malignant oanoot be dutmgtdahed from that of a nmpla 
endothellama (p Ml) In other tnmoun it will be found that in 
some parti the growth haa the ohaiaetisiftio abnotnie of an endo* 
thehosna and m other parta the atroeture of a portly celluUr ms 
coma. Bach a mixed itruotnie strongly soggeeds that a malignaDt 
tr«n«fnrrr» ^jfm of 4 disple eodothidwina ha* ooouznd, and that tUv 
i* lupported by elmioal evidenoa. Thu, it not tmcommonly happeaa 
that a tomcmr after a prcklonged and apparently benign eoune, may 
take on a more rapid rate of growth and iisaine the local and general 
evidence* of mahgnaney 

In tbe group of endothehal sarcoma* may also be placed certain 
special farm* of sarooma, the oeU* of which ore airangsd in such a 
way u to inggest an endothehal or perTthshal origin. Of these the 
mart important is the angio-aarcoma or plaxlfomn tareoma, snoh 
aa oecurs in the pii arachnoid, eye, and elsewhere hCcroKoplcally 
such a tumour ocnilit* of capillary veseel* bonaJed by large ■pheroidiil 
cell* m seratal layer*. By a tether proliferation of the «pharcid*l 
oeU* the meahwotk of tbs vascular network becomes completely occupvjd 
by solid cell masses separsted by the capillanet, with possibly a slender 
tetaculum of conneotiTO tiMue. To this ranety the nnwiw alveolar 
or large round-cell tareoma is appCed. It is not nneommoa 
in the akm and saboataneoui tissae, and in its histolcgioal feature* 
elosely resembles an andifferenbated caremoma {Fig m) 

In som* tumour* of thi* group the oefii are arranged in radktuig 
tiihion around a central ressel, and endently arise from the endo- 
thrinm of the advenUti* or of the penTascuIat space. From these 
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^ ol tlcnda cotamDi miendi mto tlm nnrouadm lum 

lia v»n«ty „ tnom u > portthella) urcoma 

In tt, M*iM,reoma tie wOU oj the T«I. MMttM imdmjo 

« tanom- Imoire u . cyllndromi. 

* “TOJina— Tiu. nnatj of ikcoih* li oluno- 

tofW by tie pmencc of a pigment, known tu mdtam, m tie odk 
JJeianai ie an uon-free pigment containmg enlphTir It occnw b 


Flf 111 — iQcroecopu *«ctibs of ureour axrcoaui oi cede. 

tie loim oi iu^y reft»ctiDg «marpboti» granule* m the protopium 
oi tie uni may coileot m moi amount a* to enlarge tie o<D 
anH completely olweore ita atrueture Under the mieroecope the 
granule* usually -pteaent a bri^t Taflowah brown odour but to the 
nalrtd ere tbe growth ii*y In part* at least be qmte black. Melanin 
IB euppoeed to be a deriTmtivn o/ tie protad molecule, and mast be 
disbnguiahed irom change* reffolting In lucmoglobin. In patient* 
tofieiing from melanotto tumour* it baa lometunei been nobced that 
the unne becomes dark after exposure to the air a* the result oi the 
oxidatiDn of a aubttanc* known as mdanogen. 

In many melanotic sarcomaj the ceili rary In shape oval cells or 
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•bort iplodlet ufuaHy pr«domin*tuig (Fig. 112) In UKitbei fom, 
etpeaillj tliat b«gmnisg is tbe Mbni, tbe cellf »re luge u>d roanded 
or poljKediel, end tend to umne • more or len diftlnetlj elreoler 
unsgement. Hue etrtsgemoit enggeits tliet tlie c«Ili ere ettbei 
endothelial or epltheliid on ougm, or in other irorde, that the tsiooiiT 
ia ather en endothehel (or elreoler) eeroome or e oeronoiae. Upon 



Fit* Hi— Microtcoplc eectloa of laalAnotic eercome. 


tha and other cooeidefefaane hee eneen mnch u to the 

true netnre of meUnotio miligoent growtl», md, whllit they were 
formedy clawed emoog the wreomaa the Tiew a now rather widely 
held, following Unna uwJ other*, that they are rally meUnotio cara 
**®™**- I^ fhe tUn, tnmotm of thia elaae not tmcommonly ariae 
in pigmented molea, and that the qoeaticm of thnr nature u doaely 
connected with the qwatioii of the natnre of the njema cella " of 
moiea. In which they apparently anae(p.4ap) Whilat faDy rwognlcng 

the dilBcuhy of the eubjoct, we are of opinKO that the evidenoe fa fn 




tumours 

of tLe view that the malignant melanotio tumour of the ibn 
at leaat, ib a aarcoma. 

Melanobo Barooma oocnn ohieflj m the ctm and the e/e, and tie 
characten of the daeaae will be conudeied as it ocean m tbow Btaa 
txona (pp B24 and 542) it has also been deacribed m the central 
nervotts syttem, the natal cavity the palate, the lower part of the roctinn 
and the anus, and in the vulva and vaginal onfice. In the case of 
meknobo sarcoma of the palate fllostiated m Fig 113 the growth 
rapdfy recurred after operation and invaded the numllaTy antnmu 

Melanotlo malignant tc 
moutf are also not 
uncommon in horses, 
espeoiaOj greys. 

A short descnpbQD 
wilj now bo given of 
Hot* caneijes of somma 
toitioA ore cA^nrutanted 
iy jpeml fest\att of 
tXe flTWTW with which 
the aarcoma cells are 
associated. 

I Lympho sar 
ooma. — This is a *man 
rtFund-ceU tumoor m 
which the cells are con 
tamed in a delicate 
retjoulom fonned by the 
branching p rooc a ses of 
other celli. The itnio 
ture thus closelv re- 
sembles that of normal 
lymphoid tune, and it ij in each tissue only that the lympho- 
sarcoma It ma y thus occur pTunarily ZB lymphstlo glands, 

mucous membranes, and other itruoturee, snch u the toniQ In which 
lymphoid tissue is nonnsllj present. "When occurring primarily in 
lymphatic glands, as for instance m the mediastinum, a rapidly 
groTOig tumour of large sue may result. In Fg 114 is fDostrated a 
case in which a primary lympho-saroonia of the tonsil was associated 
wHh extensive depoeits of growth in the cervical lymphatic glands. 

In rate instances secondary depoaiU mav occur m the bones, skin 
and elsewhere. „ 

2, FJbro-aaroonKL. — T^Tamhiwr miorosoopically a fibro-saicoma 
is mc»t commonly of the spindle-cell variety the fiscicuh of spindles 
bong separated by a more or lew cofisderaWe amount of ordinary 



Flc US. — Uelanotic sarcoma of palate. 
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fibroTB tmae. Le« oommanlj' tlie ceD dement* are of ronuded or 
irrtTw^ ili»poe, the miTi of cells stb uregnlail^ dBtnbated m tlic 
fibroTB rtroma. The fibroins tiwno may be relatiTely *0 abundant 
that the nahed-eye character* of the tzn&oor are uidistiDgnuhable 
from thoM of a fibroma and eren by hatologieal CTambiatann it may 
be imr^WHfi to draw a clear duttodlzoo betweeQ a fibro-aarcoma and 
a aoft, nuimally eeQnlar fibroma. This fa of moeh cTniKal unportance. 


and it not mfreqnenuy happens 
inatanoe a* a fibroma ihowi by 
itB iwarrence, otpedally locally 
that ft is deodedly mdignant. 

3. Hyxo ajtrooma. — In 
this jariety a conuderahle ad 
miitnre of myiomaton* baane 
Is present. TIiq mreoma cell* 
are nsnally of the roond 

Yanety and are arranged m 
maaaes separated by area* in 
which the biaoohing eeOs of the 
myzoxoaton* tueue are reoog 
nuable. The tumour la vaj 
soft, and pteseDt* to the naked 
eye and microaoope an appear 
inoe closely resembling that of 
a pore myxoma or pde semi 
trualooent area* may be rliihle 
in the more opaque sarcomatenu 
tnua Uyxomatotta tusue U 
often present m a chondro* 
taiooma. 

In Mme cases of myxo* 
sarooma the tumour may reach 
a TCty large aixe^ pmul og at 


a tumour regarded m 



Fl( 1 li. — Lympho-aarcofna of gland* 
of neck, Mcondary to primary ta 
moor in 


first a •low oouise, but recrumng looally after rernonl without the 
productwn of metastasea. In a recent caw of thi* kmd in Uniremty 
OoDego Hospital the tumour which was a second recuTTence, formed 
an enormou* maaa extending among the eitniaor and addnetor 
nni»d« of the thi^ The pefanary tumour and the first recurrence 
had been remored lereral years prerjoudy Two *pecinwn* of 
•hmlar myii>aaroomatoM tnmoun of the thigh are presetred in 
the Uuseuni of the Eoyal OoDego of Borjeon*. 

4. OhoiidrO'aafooxxi&. — In this vanety the cartilage may be 
present o^ m tbs form of amall aland* m a tninoar which i* other 
wise purely celluUr or h may to preponderate that the tumour haa 



TUMOURS 

the miOTOMopio durtctera of a aimple anoljondroma. In tlie Utter 
ca*o a oarefol microacopio eminmatioii will aerre to indicate tlie troe 
zjatw of the growth, for whsioM m a simpie cartflaginoni tnmonr 
the lobnlee of cartQage are held together 1^ rtranda of connective 
baroe, m the ohondro-earooma the tiaroe intervening between the 
cartiliige lobules presents the oeDolar charaolen and yascnlai anange- 
oharactenstio of a earooma^ and the two tissnei may rm— gradnaDr 
one into the other (Kg 116) 

0 Oateo~aftPooin&. — The vanations in the amount of 
bon present in this form of itarooma are comparable with the Tarynig 
degreee of ohondnfioabon m a ohondio-sarooma. Thus, m some 



■fcnmfinrn the presenoe of bone la only discovered on nuoroscople 
exammaboci, or perhape by the dotactioa of fine gritty spots w^ 
t>iw pomt of a scalpel, wbereaa m other tomonra it ia so extaanve that 
the tumour paitakei of the naked-ere oharacten of a simple oileoma 
The bony tiabeoulfi often present evidence* of itregolar depos^on 
and absorption, the former by the presence of osteoblasts on the rarlaoe 
and the Utter by the presence of moltmnckated osteocUsta Ijwg “ 
Howships lacnnai. The apeeei in the osseous tissue are occupied 
by charictemtio sarcoma cells, which art usoany ifdndle-shaped or 
of mixed form (Kg 116) 

The oUnic*! feature* of a sarcoma differ so widely according 
to It. poution T.mty tint no unglo dramptHm of tie tomoot 


is posilU©. A ttrcoffls of s deep rtrnctiir*, luah u tl» peiK«t«iin 
<rr a muscle or p i t se nU haeli »s » tumooi -wlucK cantmucnaly 

increoe* m sue, oftsn at a rapid rate. It tendi to aanune a more 
or leas globular ihape and u often distinctly lobulated. Its con 
siftmc* Tanes greatly and, srUl* tie softer forma may eaaily bo 
mistaken fen: a fluid sweffing, the firmer varieties may doeely reaemUe 




Fic. 110. — aolcrcscopte aecooa of c 


a fibrous tumour m tbeir coutrstepce. Tbe freqoatt resemblance of 
a soft nrcoma to a fluid nrelliDg is most impartant in 
especially m tbe diflemitution of soeb a tumour from a rb mp in 
abscess for the softness may be so marked that a distmct of 
fluctuatiao can be detected in it. Tbe diSenntLatua ia »^rv^ h^ D li« 
rendered more dificuH by tba fact that some local beat Is oft«a 
appiraable over tbs tumour and in ee rf a jrt ii ssf n by a 
-deration of tbe body tempccstuie. 

A phytxal ngn of great d ta gn ostifl IraporUnce which not bfre- 
qnently can be detected in a vasoular aaieoma is pvlttthon This 
sign Is often very bdpful, espeoaSy aa a means of diifawgritTtiing a 
aaiooma of a bone from an mflanunatoiy enlargement, but rt ja alio 
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Ml oocanonal o*xue of error and a jmliatmg sarcoma of the ffinm 
has been known doeely to annulate an iliao anenryim, or a mnilir 
tumour of the upper end of the hnmenia an anenryim of the 
aiillary artery 

Careful exammation will nsoally show that the pnlMtaoo of a 
■arooma does not poaeeaa the stnkm^y expanaOe of the 

pnisation of an aneurysnij nor doea the tmnonr behave m the .same 
way aa an anenryam when the main vessel above it is eom pr e a ecd. 
The pnlaataon u not so oompietely controlled and the tomoirr dots 
not dimmiah in am like an aoenrjam, flllmg ont again with hounding 
pnlaatioiui when the proasure on the vtasel la removei Occaiianally 
a brurt may be audible m a Taaonlar sarcoma. 

When a tarooma beoomes aupenfcial the outaneona vcmi are often 
enlarged and oongeeted. Aa the mrfaoe of the tnmonr reaches the 
stm the latter beoomee gradoaHy thmned over it, eventually 
after assuming a b hitih red colour nloeiatee, and the tumour itaelf » 
expoaed and at onoe proceeds to fongate through the opening as a 
soft vasonlar mass whinh dtsohargea a t>nn blctod'Stained drud. The 
mode of mvasioa of the skm by an underlying sarcoma may be con 
tnurted with that of a deeply seated oaronoma— for mstanee, of the 
breast. In the sarcoma the lAtp beooiuet thinned, ahmy and dis* 
eoloured, and finally ulcerated m the oarcmoma the <d,-m beoomes 
thickened, adherent to the tumour and often covered with thick 
epidermio enuts before at last actual ukotation oeourt. After uloen 
tion the sarcoma protrades os a fnn^ting hjomozrhagio mass, while 
the earomoma, as the result of necrosis of the tumour substance, 
forma an rrregolar ezosvation sarroiinded by a charactemtio hard, 
raised, and often everted border 

The metartasea of sarooma occur as alreedv stated chiefly by the 
bIood*stre*m, and are thus most commoo m the lungs. The sooondsiy 
growths show a stnkmg tendency to reproduce in aD its detaili the 
structure of the primary tumour and the appearance of m iw es of 
ohondnfymg or ossifying sarooma m the Jongs fonns a very remarkabb 
picture, AJthoogh the tendency to mvauon ol tie lymphatic glands 
IS mnch leas oommon than m carmnoma, the difference m tlio behaviour 
of the two classes of malignant growth In this respect is otily a relativo 
one, and in many cases of sarcoma, espedtily m certain ihuationt, 
aocondary deposits in the lymphatic glands will be found. 

Although the metastases ^ way of the blood-stream are most 
common m the hmgi, they may also occur in the abdominal viscera 
the bone* and skm and m rare cases a generahied sarcomatosw occurs. 
ITetastases sometime* result from the direct extension of the primary 
tumour mto a naghbouring vtm. Thus, a sarcoma of the kidney may 
extend throngh the renal vem into the vena cava, and m some forma 
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of »bdomin*l »roonu tlie unplioation of tho portal t«ui or oqo of it» 
tzibntaaea fn tlua way {a foOowed by ■ooondaiy deposit* In tha Irrar. 

Tbe dla.^osis of urooma mnat lot the most part be loft for ooo' 
adentioii when the diMaae fa deaenbed in apedal artoa te ocai and only a 
few pout* h^Tin g h**TTT>g Qn thenhjwst oap be nuBfapned hare. 

The diffliralty whkh preassta itseU a more often ooccemad with the differ 
entiation of ifipsimm from Tarioa* inflaimnataiy condrfaona than from 
other forma of new growth. 

Thus, a soft, deeply aeated 
tarootoa may in rts offmeal 
features, eloeely roaembie a 
ohronic abeoea*. Agaai, a 
aypiuhuo gumma — fat in 
•tanoe, of a mmole— may eo 
doselj teeemUa a aarooma 
that only the fact that the 
tumour ateadily mcreuea 
m apite of antuyphihtio 
treatoent httm to rngge«t 
the more asnoo* nartcre of 
the eaae. Sarcoma of a 
bone m rta eazlr rtigea mav 
be elmicafly mdiitmguiah 
aUe from aeWal oondrUoiu 
of an mdammatory nature, 
cueh as a central abaoeai 
and TaBoa* forma of octertu 
and penostitia, reeuhing 
capetaaHy from syphilla and 
tnbertmlaaia. 

In doubtful oases the de> 
tectum of pulsation may be 
of the greatest importance 
m dragrywi, and may in 
deed prove to bo the only groai>d upon whidi a comet coceJosion 
is to be based. 

As a last mesns of diagnosis an exploratory inocon Into the 
doubtfnl sweDing must b« 

Sltu&tloiu — Bamg a mafagnant cmmectiTe-bssiie growth a 
mooma may aose whererer oonneetiTa tissue is present, and is thus 
ilmost unres t o r t ed m ha possible sites of an gin. Certain «rt q«tafH iB 
ate, howerer, especially liable, and it will be coomueut to consider 
separately saroomas as they ooeor in tbs skm, fubartaneous tissusa 
and f sn iir i, musdei, nerves, booes muoous membranes tnd sub- 



Ftg. 117 — Malsnotlc Mrcoma ot pahm 
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mncont oeroas mambrnw* And ralwcrons twue, and loBd 

org^ (the ladney ovAry ntenu, hnut, etn.) 

V nroiHy occth u the ipindle-ctD or 

fibrt>wooniAt<rui farm, or a« tie vtnetj of ewfatieEtl arcomt 
knoira M Alveckr earoomA. Sptudle^ tarwma or 
n^UAiJy begm* u a ffm al l , flAttoned, firm tiunoni to which the iioooti 
epithelial layer* are in tim ately adherent. Am the tamoor uHieejei, 
•econdary nodulea, aametnnca m ocomdecable ntnnbcn, may develop 
around rt, but the primary tnmonr meJj 

t reeohae & largo oae. Dloeration, if rt oocmi, 
only mvolTOB the eniftoe of the growth. In thu 
form of aarootna the lymphatio glaadi are not 
oeually IcTided, and the mah^unoy of tie 
tumour chiefly ahows itself loeaHy recurrent 
nodulea m the ekm eurrounding the raratwr are 
HkeJy to appear even after an apparently ray 
free removaL 

Numerooe caeee of aktoiar sarttma of the 
akm are oo record. The tumour begme as a flnq 
nodule lq the cotu, which iteadily enlarge* and 
•ooQ olooratea, Li conuDon with other forma of 
cutaneous ftareoma, this Tarte^ also tends to be 
followed hy seocadary nodules m the rurrocnd 
mg tkm, and SiiehseD mentioni a ca«e in wfaeh 
twenty or more woh tunKron, Tarying in sue 

llg Subun ^ b) a walnot, were present on the ikm 

f-naj melanotic of the leg Soooa or later viaceral jncfastssrt 
•arcoma, hkely to ocoor. 

ifefaiwOw soropaio of the elan is most commoii 
on the hands and feet, but, eapeoally as the 


form which anaes m a pigmented mole. It may occoi in any part 
of the cutaneous surface. Sametnne* ti# growth oisginata* la a acsr 
snoh as that left by a punotered wound, as in a caa* recorded by 
Etc, in whioh the tumour lonned in a seal in the sole of the foot 
resulting from a wimnd twenty years prenousfy It gsueraHy begins 
as a »Tn«n pnnple or patch of a brown or black colour and, as it 
elowiy inoeoaea, fattus a raised and sometinios lobolsted or slightly 
pedunculated tumour ETOntually uloerataoci occois and the tmuour. 
farms a fnngating man in which the pigmentabcm may be very 
evident (Fig 117) but u Mometimo* mo slight that the tumour 
may readily be mistaken for an ulcerated squamous earmnotna 
Around the primary tumour secondary nodulea, sometuaei in large 
numbezs, may appear in the ikm or the secondary deposits may 
fate the fonn of small brown or Uack stams. 
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AnfrtW important raoetj b tliai vbloh arbea at tlie of tbo 
natnx of tbo nail u a namnr hrowmah atafn. After okeraboik baa 
■'■■iiiii in T tbe n>n maj aepaiate, and tbe oonditKai maj' tlma oloaelj 
eaembJa tome forma of paronyclda. For tbia reaaon Htrtchinaon 
oggeated tbe name viUhu (Fig 116) 



Fij. 119 — Melanotic aarcoma ariibig in a pigmented mole of tfat 
•tin of tba i»*A- 

s c*tt tcmdff J/nHA 

Tba malignant tzanafamiatfoa of a pigmented mole may be 
eridenoed by tbe ooemrenoe of tileetatioo, by an extennon of tbe 
pigmented area, by tbe groirtb of a nbed tomoor from ita anrface 
(Fig 119) or intbont any atzikmg ebange in tbe mola itaeU, by tbe 
enlargement of tbe neighbouring Ijntpbatze (^andi. 

Tbe aection of a mfJanotia nreoma Tasea muob in ha nabed-eye 
cbaiacteia. SometiiDea it ta nmfonaly is oolocr but more 

frequently tbe ptgment U preaent in tbe form of brown or black patebea 
or atreaka in tbe pinkiib wbita tomoor anbatance, or may be Gnuted 


tumours 

to oertei^obolen of tlrt growth (Pig 120) The axtraw maitpunor 
IB muTerBaU 7 rccogmad, and ffliile tiT^^ 
mn»iii5 *n inconapjtjnoaa and MmetniK* 
pigmented spot, exteiunre deposits of growth may tlrcidj' 
-hare ooouzred in tio Ijwphjttt: 
glands, and metastua mij )m 
widely distnbated m tie vacca 
and bone*. To a certain extant, 
no donbt, tie exMcire toi 
deucy to metastuu ii apparent 
rather than reel became of the 
faot that emo rnmnte depocta 
are eo eaaily recogmted with 
the naked eye bnt, even allow 
mg for this possble faBaey 
there u no donbt that molano^ 
aarooma is a znoet malignant 
tomonr The uveetigaticau of 
Handley show that eren in rta 
eaiheft stage* the tendeacy to 
widespread lymphabo mrasoa 
ta ao gRMit that rsiy free 7e> 
moral of the tzascM around tie 
pnmary growth and the mfected 
glands u neoeaaiy 

Baroomaa of the aub- 
oataneoiu tlasaea or deep 
fsaolsD may ooonr in alnxwt 
any part of the body and mry 
widely tn then fustoiogicaf 
stmetnre and features. 

The arnad roond-oaZl wirty a 
the most mahgnan^ and mar 
rapidly assume » large else 
prfisanlanfi m >ti earher stagei 
the oharaotar* already deecribed 
(p B21) and eventually after 
nlceration of the overiying abn, ptoduong a large fungatmg masa, 
from which repeated hemorrhagee may ocenr (Fig 121) 

Sarcoma of muaolce i» w«y tare, bot is tie moat comirton 
tumour occurring primarily in this litunticm It a probably more 
frequent in tie moseV* of the lower extremity than in tho<n o f 
the upper and has been met wrth more often in the pio rhrul 
than in the dutal parts of the limbs. Aocording to Bctlm tie 



Fig 120.— Sectlno of tbe melaiiotic 
sarcoma IQoftrated In Fig 110. 
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peotonlK mA]ar bkiept, 4nd uitoimi are tbe znuaoles most often 
affected. Tbe rormd-eeO sarooma la probably most frequent. Tbe 
tmDour may reach a Urge tm wMle stQI entnelj sarttranded bj the 
ibeatb of the mtucle bnt vhen the gioirth extends bejond tbjj 
tt rapidly inTolw the wurm nuding part. OUndolar enlargement ts 
eioeptionil, but metastaaea m the Tfacen have been recorded. In ha 
early stages a sarooma of mneele la likely to be confoonded vith a 
sypbilitiQ grnnma, which Is not anooioinon in moscolai tissae. 

The comae fitelv to be 
pmaned by a sarcoma of 
muscle IS well mustiated 
by the foUowing ease A 
gill aged 1& noboed a 
small lamp in tbs calf of 
theng^tleg Two months 
later the tnmom as Urge 
as a plorer’s egg, was 
reanored together with 
the sTHTonnding part of 
the gaa tf oeaennoa mnsde 
U which it was stnated, 
and picrred to be a small 
ronad-oell sarcoma. Two 
months Utez axtenure 
reonmaioe bad taken place 
in the calf masdoi, and 
amputation was then per 
farmed through the thigh. 

When seen again, fire 
months after ampatatioa. 
the patient was anffenng 
from fever and dyspnesa 
two pints of blood-stained 
fluid were removed by 
aspmtion from the left 
jdeural cavity It was thus dear that meta«tasea woe prewot in 
the longs, and that a fatal result would not be long dsUred. 

The treatment of a njcoma of mosole by the complete removal 
of the mnsde, as origmaDy saggested by Tecrmn, U rardr prachable 
even U advisable and fax the case of the limb-muKlcs Ugh ampoUtion 
IS the only altemshve. When the muscles In the region of the shoulder 
are lordved, the Inletscapulo-thorado amputation must be performed. 

Barcoma occasionally ocean In the mosenUr sabstanoo of the 
and cases of this nature have been rxorded by Botlia 
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Targett, llanon LittIewood» and others. The diseaae nnally begm* 
m the substanoe of the tcmgiie, while the macoos membrane orer rt «- 
mama intact. Moat of the recorded cases have been of the nmnd<eQ 
vanety and onlargemeait of the lymphatlo appean to be ocep* 
tionah Lympho-oarooina of the base of the tongue hai, howsTer 
camed extensiTe g l a ndu la r uiTolvoment. A Miooma of the lubatince 
of the tongue must be carefully distingmihed from such inflamroatoty 
affections as gamma ohromc absoeea and aotinomyooeu, and from a 
mnpJe angioma 

Endothelioma of the tongue has been described by Laxina 
Barlow and Eve. In Eve s two cases, which ehould bo regarded as in- 
stances of endothelial moonia of low malignancy the tumour farmed a 
prominent elevation at the extreme base of the tongue, there was 
some glandular enlargement. In one case the tumour was of a lymph 
flndotheliomatoua, and m the other of a penthehomatous, type 

In a oeae of this uatiire which we have obeeirved m a woman aged 
42, the tumour whioh had only been notioed for a month, formed 
a smooth prommenoe at the bsok of the tongue, chiefly to the left 
eide of the middle Ime. A eoniiderahle gtandolar enlargement in the 
ngfat carotid tnsngle had exated for at least two yean The tumour 
of the tongne and the glandular deposit both presented s strueture 
which was at first thought to be carcinoma, probably animg in the 
mucous glands, but further examination and a oompansoQ with the 
report of Eve s case have oonvmoed us that the tumour wu on 
endothelial sarcoma with mucad dcgeserstiQn in the centre of the 
cell masses. 

In speaking of nan-uloerated tumours st the back of the tongue 
it may not be out of place to refer to the occasional presence of a 
tumour having the structure of the thyroid gland m the poBdan of 
the foramen cccnm, and to retnmd our leaders that such a tumour 
may be assoaated with absence of the nonnal gland. 

StU'OomEb of bone n undoobtedly the most important example 
of this fonn of mahgnant disease. The msbgnanoy of bone sarcomss, 
TTrJnffing tlio mydoBus OF mjdad ttreomsf” which ^ now 
by most observers recognised as benign growths, is extremely high. 
Indeed no more malignant affection can be imsgmed than a penostesl 
«rcoma of the shaft of the femur m a young subject Probably no 
part of the skeleton is exempt, but in e nn B dmn g the most important 
Situres of sarcoma of the bonea H will be convenient to restrict our 
remaris chiefly to the long bones of the limbs, m which the duease 
IS most common- 

S«coin« of ti« Ions bones o«m in t»o fonm— the Mntrsi 
01 tndcrtal, snd tls podosttid Of thtse tbs Uttet i, bj fit ths 
non common tbs diflsrsnes bsmg piobsHg muob gitslsr than most 
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•t*b»tici on th« fnlJiwt raggwt htautb of tirt indrafon in the#© 
ftabitics of mjdointi tmoDg the central rareom**. Both foma tend 
to »ri« in the articnlnr extremity rather then in the theft. Tins 



Plf 112. — EndoTteel fibr^-eercome 
of theft of fenmr In km^ltn 
dlnei ee ctioa. 



Flf. 1Z3. — Ferlotteel flbro-cercocra 
of theft of hoiu e ria In kmcltu 
rffnal Mcfion. 


u rapeoeHy true of the eadoeteel tmnoua, irhlch ere exceedingly tar* 
except et the extremity 

A etnirel torcOM, ee h increeeet in tlra ceioee expenson ” of 
the rompcct well of the bone (Rg. IJJ), whkh wueny becoma pro- 




tumours 

grOBiTtiy thiimsd mta at one or more BpoH the Ixmj iM branM 
completely dertroyed and the iamoar snbetanoe project# lien«ili tie 
pencwteum and m ita farther growth behara hte a tinnour begraning 
in til# atoation. Even witioot any maoroecopio defect in tie bees, 
a central aarooma may reach the ertemor by way of the vaacnUr 



(Fig lii Section of kg ahowing a mbpericatoal aarcoma of tbe tibia. 

CaOct ihom > 

channel# in the oaeom tiaaae. The extent to which a bone may bo 
ciptmded by a central •arooma ia fflailrated by the macerated aped 
dwhb to be found m all pathological moMiima. The proem », of 
coorae, not a mechamcn] cow 'While the oaaeon# liwiie I# dertroyed 
from wHhm by the growth of the tumoar freeh penoateal bone la 
being depooted eitcnially and Ibna, especially in the eadier attgea, 
the bono may beoome thicker and not th inne r a# it u undergoing 
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erptnilcm* A etnliml euwnn* often extendi along the medullary 
far beyond the limitB of the enlarged part of the bone. 

A penotUal amwsw, eapemaHy when aflocting the ahaft, tendi to 
■preod aronnd the whole cncimiferetioe of the bone, Bomctimea withoot 
f ■n>TTig mote than erodon of Ita 

■nrfTtfi- The tnmoor ttaaaOy aaaoiiKa a 
more or lea ^obnlai and aomewhat loba 
lated form (Fig. 113) and althoog^ the 
ndgjiboniing toTiacla ere intimately Incor- 
porated with ita inrface the line of de- 
marcation between the two u well defined 
(Fig. 121) Jut as a oentral aaiooma 
ten^ to grow throogh the ofleeou baaoe 
ao a anhpenocteal aarooma tends to invade 
the mednllaiy ■■■na] As a reanlt of the 
weakening of the bone, apantaneou ftao- 
tnre ■ not an nDonmmfm oecoerenee (Fig 
120), bnt U lea freqneot than m secondary 
oardnoma. It 9 moat likely to ocenr 
when the tamoor zsToIrea the middle part 
of the shaft. Sareomaa, althoagb par* 
tioolady pran to begin at the srtramtiea 
of the long bonea, rarely aetnally mvolTe 
the joint canty and, as is the case of 
the mydomaa, the artioniar cartilage 
uoally remaiu intact, even thoogh the 
tonurar lubatance extends to its deep 
■nrfaoe. 

The clinical diitmotion between a cen 
tral and a periosteal aareoma can often be 
made with tolerable certainty even with 
out X ray examination- In the former 
although the tumour may project only 
from one aspect of the bone, it can 
generally be detected that the bone u 
enlarged in other parts of its oicnm 
ference. The peiiocteal tumour b Efcdy 
to be more extcniivs it p roje cts as a 
somewhat kbubted mass from the bane, S 

often surronuding Ita whole eLrcumfereiKe, c*ar» n /owj 

and the borden of the tumour in rebtion to the bone are more abrupt 
It b also of importance that pulsation can more often be detected 
in a central growth, in that part which has projected through the 
expanded oseeou bssue. 



Fig ISA— Spindle cell 
sarcoma of periosteum 
ofshaftof femor Wading 
to spootaneoni fracture. 
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Among the mo*t importMit ranetiM of iaroomt which affect the 
bonoi are ronnd ajandle- and nuied-ccD larcomaa, angjo-aareoma 
(endothelial aarcoraa) ohondnfying aarcoron and oaufying aaicoma. 
Probably the moat common form of pcnoeteal larcoma ii the Bpmdle* 
cell and it ib m thia form that ohondnflcation and oaaificatioQ tre 
moat commonly seen. Round-oeQ sarcoma u said to occur more 
freqnently as a central growth. 

The formation of cartage or bone in a sarcoma of bone may be 
eo slight as only to bo detected on minute examinatioQ or on the 
other hand may be so marked a feature of the tumour as to grre It 
the appearance of a maas of cartilage or bone, ilioroeco|ical exam- 
ination may alone enable the true nature of the tumour to be deter 
mined (pp 512-13) If an osxifyuig aarooma is macerated, it is often 
found that the bone in the tomonr preeenta the form of long, oloeely 
packed apicalee radiating from tie surface of tie bone. 

The development of a sarcoma in a bone at the site of a previous 
fracture msy bo mentioned as a rare occnrrfaicei. In this con 
nexion it u obviously very important not to confuse tbe sequence 
of events, for as *e have seen fracture reaulting from a saicoma U 
not onoommoiL Cases in whioh such a mistake may safely be ex 
eluded are recorded, at, for mstanee^ that described by Shattoek, in 
whioh a ohondnfying areoma of tbe humerus ffrst shov^ itself almt 
twelve weeks after a traumatao fracture which had repaired normaDy 
Amputation was performed at the aboofder joint and death occurred 
about two yeets later with symptoms of recurrence in the chest. 

Eaferenoe may also be made to other pathoJogicaJ conditions 
following frsctuies which may be mistaken for a maLgnant growth 
Among these are^ fijit, cases in which from tsdous causes an exaggerated 
formation of caEus occurs secondly diffuse oateoma as recorded by 
Battle and Shattoek and, lastly a condition flJuatiated by a remark 


able case brought by Bilton Pollard before the Patbolopcai Boaoty 
of London, m which, following an Injury to a child • leg not certably 
a fracture, there was an enlargement of the tibia and fibula which was 
treated by amputation In thia oaae the tumouia, wluch were re- 
gUTied climcaHy aa sartMinas, were after mnoraJ coaaidnrd to be 
due to simple hypertrophy of oaDos, but more recent eiammatiou of 
the apeatnen by Shattoek seems to make it probable that the iponp 
bony tumouia were mflamroatory and examples of the rare condltioQ 
for which the name non-cafcifying plsi^ osteitis or fibrous 
oetdtis u spphed It wfll thus be^ ♦ much conndciation 


u necewary befo^ 
fracture la 
Among thf 
are tbe moit 


og that a 
d requires i 
of the hmb 
prob 


much coondcration 
a bone following a 

and humerus 
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then bone* the nppa endi ot tko tfln* and hnmmi* and tba lowot 
txti ot th« foacr axo the faTtnmt® ntea. Tb« radim and fibola are 
rardy and the pIna very rarely affootedL Invaiicin of the lymphabo 
glanHa » exoeptlonal, ii probably leai rare m the Toand-eeQ than 
in the ipindle-eell growthi. The ertreme mahgnancy of bone ■arcoma ti 
Tna-niTM^ oboefiy by the towknoy of the £waw to canae Tneta ita a ci, 
eapeeudly in the longt, and the r^tarre znahgoaney in different caaet 
aeemi to be determined rather by the partionlar bone vhioh U affected 
ani^ by the central or penoataal oogm of the growth than by differatcea 
m zmeroacopo ttrocture. Tbaa» although m general term# rtamd- 
tell taroonia U more malignant than aptodle<«lI« thk atatement can 
hardly be appbed to micoma of the kmg bonca, became penccteal 
tonunua, althni^ oenally oompoacd of apindle cella, are to inteneely 
malignant. The preaenoe of a pronounced tendency to cwffoatian or 
ohondnffoatiQn mi^t abo on gentral gronndi be expected to dimlnuh 
the malignaney ot a bene gaicoma, bat moat sargeoma will agree with 
BatHn that thia u not ao. An extcnaiTelj oaaified or ehondnfied 
apindHe-ceD. aattsoma of the pedoatoam appcaia to pmxne a eorcEBe aa 
malignant aa that of a rro.nar tmwrax to which no inoh ■peefaHaed 
ttont 11 preaeat. In tbeae caaea abo, at already pointed ont, H may 
be formd that the metaataiea to the long! (how a eomapondingly 
mixed fftonctaxe. 

In oonnexiaB with the tymptomt predneed by a Hutoina of 
bone, It may be cud that in t^ eady (tagts they axe in no way ehax 
act mi (hr, After a fixed pahn m the part, laaffng probably cereial 
weeka or a few merntha, often ref err ed to the nd^boming joint and 
wTOD^y attnbuted to rhenmatum, a rwelltog a noboed, wfaieh may 
abo docely cimabte an enlarged jomt. 

The lymptoma, ai regarda both pam and cwelliii^ are lOatlly 
oonttonandy p rogr ean Te, and thos an often in ctdking contrast wito 
those dne to mflanunttory cooditianB m which more or len marked 
intermiHioss are common. The amcrant of Interference with the 
movementi of the neighboariDg joint b ocoally Icm m the case ot 
a bone tomentr than a bone inflsmmaHiTn. 

It oeranmially happens that epoDtoneoos fracture results from a 
sareoma of the bone before the other sjTnptoma an at all ptoocranced. 
Thus, m the caee of a man aged 35 who wia nu dfr the care of 
Christopher Heath, dight pain and awelllng had been noticed to 
the nght arm for fire montha, when the Umh snddttily fell helplm 
whilst bong raised to box a boy’a earn, spontaneoni fracture banng 
oconired at the seat of a perfosteal spuaDfr-ceH sarcoma of the 
humeroa. 

Enoo^ has been aiid to show thst the early diagnosis of a 
sateoma of ono of the long bones may be attended with great difficulty 
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1 At the nik of repetition, it nuiy b« pointed ont that the Hi 

orentiation from vanoua tnjlammtiionf eondiiuyiu may be partcolidf 
difBcnlt, eepeoially from snoh condittona ai lyphihtio ponoititu and 
oeteitu, tnberoulcrtia oetmtia, and central chrome abeccM. In thii 
coimaxion X i»y ecraminatjon will proTO of the greateet nhe. 

The meet Btnkmg feature* of the ladiogranu obtained m the chief 
oonditioni which may ammlato a sarcoma of bone m*y bo itated u 
foUowB In a looeliied enlargement doe to chrome ponoetitii with 
roperficml oweon* depoot the radiogram u charactenied by the 
proflonoe of Imea parallel to the cor&oe. In a central abeoeei with 
Burromiding aolerona the enlarged part of the bone giro* a daiw 
shadow m which ig a paler area, eometimea fnrronndmg tie denier 
ahadow of a BoqnoBtnim. In a toberoolcmi bone, Shenton itate* 
that inatead of the clear ontlme of the bonee and thor cancellated 
itrnctnre a effect la the ontime h«ng blnrred *rif^ the 
canoellonB tieaue difficult of deteotiCHi.” Shenton farther potnts oot 
that the bone around a tubaronloua cavity la poor in mineral matter 
and, bemg more tranapaxent than na n*!, the occtiaat between it and 
the tbecees oavity may be very ahght. In a caDtral tomemr lueh 
u a myeloma tbe ezpacuiQii of the bone may be very obncroi 
whilst m a penosteal a^rrvimfc there may be rery marked imgo 
laxities about tie affected part of the bone, and m the tomoor 
Itself oorficatian or calciBoation may prodoee an irregular spatted 
appearanoe qmte unlike the hnear arrangement of the new bone 
m penostitii. If other means £iul no tune ihoold be lost in 
m f ji' hlmhrng the diagnoeiB by means of an ezplontoiy inosiciii. 
(Sm aUo p 665 ) 

2. From eJkrtmu arixatlar duaoM a sareoma m the jomt extremity 
of a Jong bone can osually be distingniabed by oarefol examination 
the same conndcrationi most be takeo into account as were 
mentioned m oonnexian with the diagnosis of myeloma (p <33) 

5. The rltflgnfwpi from sarcona oj Ote toft ttrudura such as the 
mnsdea, is not usually difficult, except m adranoed cases when such 
a tumour has oontracted tooondaiy attachments to the boeie. 

A A penoeteal aarooma aometimes increases rapidly m sue as the 
result of hffimorrhago into its substance. This may cauio a close 
restcmblanoe to a e*nmtc obiocu and in the same c on n exa m it may 
be mentioned that eipeaaUy m infanta a pmosteoi AOTtorTiff^J may 
simulate a new growth. 

B Tbe puliation m a raicular sarcoma protruding from the expanded 

bone has oocamonally produced a close reaemblance to an ffjwuryw of 
the adjacent lai^ artery 

e. It cannot be too stron^y insisted that in every case of suspected 
isrooma of bone m a middlMged or eldedy lubject the possi 
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HUty tli»t the tmncrtir is t tttoiiiarj osnftiKJw most be catelolly 
eonddered (p bMV 

Tbe only arsIUWe treatment m most cases ot sarcoma ol the long 
bcBwa IS ampnUtioti, awi when the growth u penoateal the whole 
Wiw should be mnerved. Excephon may pahapa, be made m certain 
m which the tumotir ts artnated at the extreme lower end of the 
Inmnr when amputatwc may bo performed below tie tnxhanteis 
rather ttimi st the hip-Jcmt. In those very rare cases m whwh tar 
ooma afiects the fibnU or one of the forearm bonea it may soinetimea 
bo Joftiflable to practise a free tenwral of the affected part of the 
bone m place of ampntatiam 

The prognoiit m penoateal sarcoma of the long bonea, erw after 
high ampntatum m eady casta, to nmat 'aDiaTtrarablc. Of CS cases 
of |wi-nn«f»r»l ssTOoma collected by Botlin m 1900 tbere was only one 
m which a otire seeaia to hara been effected tbe patient being ahve 
and well eight yeaa after the operatioo, and eren in ths ease tbere 
is some do^t whether the tomoiir irai not central m oedgm. Much 
farther erideoce as to the extreme malignancy of peiocteal mnoma 
of the loog bonea was brtmght forward in the disonjikm at the Royal 
Society of ^eduane in 191S. Tboa, to 25 ootMcotire casea of pen 
orteal ttreoma of the femur treated at 6U Bartholomew a Hospital, 
Dooe of the patiecits was aCra thm years later 

Of sarasmas of other bonea little more need he said than that 
they may ocrttr in any ctaatwa, snoh u the abill, spiDa, 
and aba, soapola, elarsele peHta, patella, and m the bones of tbe 
Ksnd and foot. In some of these aitastioiif tbe eady may 

be moat obeenre, and the moat tsihnis aymptoms, attch aa thosa doe 
to pressure on tbe spinal cord when tbe spme u mrolTed or on the 
■oatie narre bv a tamonr of tbe pdvu, may precede the deteotkin of 
a tumour ETen in readily toeeaaible ntuatiocu the difficalty m eady 
diagEnsta may be great, as, for iostasoe, in a case of roand-cdl 
MTOoma of the oa oalma, m wfauh tbe disease was at first regarded 
and treated as tuberonlous, nntil the deUctHn of polsatioci, as tbe 
aweQmg increased, rerealed its troe nature. 

Sarcoma of the Jaws b not oneommcKi, ami b moat frequently 
periosteal m ongm. The term “central” u appCed to tumours of 
tbe maxilla ts hable to be mttieadhig if nsed for all tunwuiB ■r>«fTig 
m the antrum, for probably anch tamouis, as a rule anse in the muco' 
penosteum lining tbs eaxity Barooma b rnccre common In the tnaniTTWa 
than the maxilU and all the farms already deeonbed in the long bcoes 
may occur m thb slluatuxi. Sarcoma of the manllary «ni n im to Terr 
malignant, and may extoid reiy maidiouily to the n i m w ir Mlmg cavibes. 

8aiqoixi& ot thft fcHnimtstry cun&I may oc c ur at any 
part of Its length and probobly anset meat ooounooly m the 
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nmootu meiubmxe cir the robmuarai ttame, or beneitli the •ertra 
* conuntimcation tm thu cub^eot nude by Oomer Fm* 
b*ak to the Pathologioel Socirty of London m J906, 175 ct*e« *ib 
tabuJatod and ihow the following dutnbntaoii, Tia. taeophagoi, H 
etomach &8 amafl mteatme 60 ileo-ciBcal region, SO large mtt** 
tme, 11 and rootom, 7 In tbo imall inteitme the daeaie inmaiei 
in freqnenoy m p ai w i n g from the doodenirm to the ileunu 

In the anbmncona vanety tha tumour may aMume an anntifar fcnci, 
or may project into tbo lomen as a polypoid mast. In the •nbeowa 
fonn as m the etomaoh a large pednnnilated tninoaT may reanlL 
The xound-ceH form is motit oommos and gJanduIar invtsii® 
JB prwent in about one-third of the case*, iletastaeea m the hmgi 
appear to be rare, but are common in the liver kidney*. lo 
the inteitme mtuesusceptjon may result and cause luemonhage, but, 
apart from this, hcmnn-hage la rare. Melanotlo earooma has sorer*] 
times been recorded m the Jornsr part of the rectum. 

Among the feature* which may help to difftmguuh Baicoma of the 
aJimeintary canal from carcmoma. Comer and Fairbank mentioo the 
njad otnne of the disease and the early ooouzronee of marked ansmla 
and wastu^ the preaaoce of a tumour of eonsdenhle me, the absence 
of hsunoohage, and the prefeoee of irregular ferur 

Baroonui of aerona menibnuiM usaaHy occurs in the form 
of an endothelial sarcoma. Such a grow t h may be fHiartrated by 
cerfiun tumours of the pleura vJuob may take the farm of a chfhtse 
thickening of the serous membrane, associated with the presence of 
nodules coi the surface, and of fnffltiatmg masse* of growth extending 
into the mediastinal tiasues and the substance of the long In one 
case of this kind a mass of growth extended from the apex of the long 
into the ti 0 ues at the root of the neck. 

In. the peritoneum similar growths have been met with and may 
have the disuse ohamctea above descrfbed. The recognJbon of thu 
form of sarcoma may be attended with mneh practical difficulty 
Thus, it may closely resemWe a ohronlc Inflsmmatoiy thniening of 
the pontoneuiD, or a diffinse oarcmomstous inflltrataon secondary to 
a primary caronoms especially of the atomaob. 

In the cerebral aod tpinMl menlnge* sarccma may occur 
ta an engto-tarooma, in which the peculiar hyalme dee«®«™tion of 
the Y^ Wfl s already mentioned may be present (p. 526) EaTComa* 
of the meningw may extend into tbe train snbatance or perforate 
the aknIL _ 

Saroomsa oooaaiooaDy anse in tbe *ab*«rona aaaiie, eapeoaDy 
of the peritoneum. Retroperitoneal sarcoma niually ocetm «a 
the ronnd-cell form, and in some Instancea arise* in the sortie 
as a lympho-sarcoma. In other cases the growth prolably begina 
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in th« oannectiTe tune. Tmn<niii ol thu nator* often rtmci 

large proportaona, and maj r«ad3j b* oonluaed mtii other abdominal 
growthi, ftpeoally of the Iddn^ Bohaennia Mtoomu are oocasoD* 
ally met irltli in the omentnm and mtacntery SmlUr tumouia tlao 
oocQi in the mediaftmum* 

Baroonui of the kidney. — In ad*iU l\fe Hrcoma of the 
kidney la rare, and probably usually talcea ita ongm in eonnezum with 
the renal capsule indeed, many tmnouxi hsTing cGmcal features 
Boggesting a renal origin arue m the p em e na l tune, and are to b« 
regarded aa retropantoneal aaroomaa. At all ages it ia neceaaary to 
diatmgaiah deady b et weioi the renal aarccuoaa and renal hyper 
nephromaa. 

In eofly I^e a tninonr oi the kidney a not uneoinmon -winch la 
known by the names of renal saiooma of infanta, adeno-sanoina, myo* 
aaieoma and embiyomo tumoor It a eharacteiixed br the enonnoua 
sue which H may rapdly attain, often without hsmatuna or pain. 

Bxaminatioa of aueh a gtmrth abowt that it ia uanilly aoR and 
lobulated, yeflowiih-white in eoloac, and aometiiDea oyitw, and further 
that it doa not appear to onginate la the Udner eabstanoe itadf 
but in the nei^boudood ot the hDnm. and that aa it ineresLees in dxe 
It diaplaea the kidney fabstanee, so that the latter may erentoally 
form a thm layer spread out orer the luzfaee of the growth. Rot 
Toy infre^ently the tiunouz ia bOateraL 

^ MksosoopuaUy the str ue tu re of tomours of thu elaia difiert widdy 
sometimes m difEerent parts ot the same growth. In some iiutances 
the ftmeture appesis to be that of a simple round-cell saroosna, whilst 
In others the most strikmg hutol«:^>cal iMture U the prcaenee oi 
spaces or branehing tubulea Imed with cubieal or columnar 4S 
in Fig ISd. On account of thu sLrueUire the wma adeno-sarcoma 
u aocuetimea applied to the tumoon of thU class According to 
Nicholson, who ducraaes the sobjeot folly m Ovy » Hotjntal RtporU 
tubules can always be found on earefol exammabcin of tumours which 
at first sight appear to be pure roond-odl saicomaL In the tra 
becolsa wf^ eepaiate the oeDolai msises, plain mnsde-fibrea are 
often pnsent, and oecatiqcaDy striated muscle, cartilage, and other 
structures haTe been demmstrated. 

Although for conTtnience wo hare deacrfbed this form of renal 
tumour among the aaieomas — and indeed in rnanT mstanoea the 
tumour has for the most part a saiwsnatous structure — it is dear 
from the above deacnptioa that the growths m ipiestian are of a 
compcsite nature The cocopBcated structure can probably be mwt 
sahsfsctciny eipUined br s u pp o s in g that the tumoor has snsen In 
tmue derived from sn un(£fienntiated portion or rest ” of a mtao' 
bUstio segmeat. 
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The Ijmphatio glaDde aro not minqamtly the tett of secoDdirT 
depoBt#, and metMtnaei ore moat common in the hmgB and hro. 

The prognosis after removal of tnmoea of this natnw u tut 
ankvaarablo. The mortality rwoltmg from the opeiaticm u iHD 
high and very few cases of prolonged freedom from recnnace ait 
on record. 

BcLTooxna of tho testlole la not ocmmion m manj 

recorded case* Beema to have been very definitely related to a pi t vi oai 



'Ti; 120. — Mcroicopic aectlon of emloTooic tumour of kldnay 
of a chfld. 


injury It is nanahy of the eniaQ romw^cell form. Both cluucaBy 
and hiatologically it cloteJy rwemhlca the toft iphercndal-ceH form 
of caromoma which chiefly afeeta thia organ Niobobon who hai 
wntten a vahiabJe theait on new growtba of the testKle {Gnxis 
Eorpfial Bt^orU) Is of opnuon that many loft cancer* hare been 
olaeaed a* mcoma* and that aairoma ia really the le« ccmmon 
of the two form* of mahgnant growth The tumoiir pretenta iticlf 
aa a Tnuform enlargement of the tesfuJe, often ao soft and elaabo 
a» to bo confnaed with a fluid awellmg In the later atagea it may 
perforate the coveruiga of the terticle and even fungate through the 
acrotnm Barcoma of the teeticlo m yooDg children mny be Hlateml 
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SARCOMA OF THE TESTICLE 

Tbe t^ideaoj ol MtoomA oi tha tntida to eaiue meUiUsa* by yr*j 
ol tb« Inopbatici m w»D « tba blood-itreun la generally regirfed 
u greater tban m tbe ceea o{ kutoma m tcicst other fitnatkiiia, bat 
M Sloboiaon nggeeti, tbie tendency u probably leii pronoonced than 
ie generally fnppoeed on aoconnt o£ tbe oonfnAon l^tween tareoma 
and aoft eanoen. The ^andi fiiat mTolred ate tboeo which he on 
«thet ade and m Iront rf the aorta and Ten* oara between the larel 
of the renal Teraeli aboro and the bifurtation of the aorta below 
The aecondary ^andnlax depart may reach a large sxa and form 
a promiiient tumour Rtnated ohlefly aboTC the lercl of the umbHioui 
Enlargement of the fngninal ^anda u Tery nnliktly to oconr onlraa 
the dunaae of the teibolis hai mrolTed the (crotum, but it la of intereet 
that enlargement of the left aapradavtcular ^ands haj been obeerred 
(p- in) 

Barooma and tbe other forma of new growth adeotmg the teaticle 
may dardop In an organ wbioh la retained in the ingninBl canal or 
abdominal canty and ft la generally enppoeed that malpontion of 
the tevbole rendas it luira than tuojJly UaUe to malignant diaeaac 
On tha other we haTe recoida ot two caaca m wlmsh tha malign 
nant diteaie o c oi iif ad in the normallT placed teatide, the opponte 
one beuig retained. The moeh greater frequency of mgomal tb«n 
of abdominal retention explalna greater freqatney of malignant 
growths m tha fomier dtnation. When a testicle m the abdomen la 
affected, a toiooar dtoated UtenOy bdow tha lord of tha mnbfliona 
U ptodooed, the nature of which mar be altogether obeoure anti the 
absence of tha ooireepondmg tiwttde from the acrcrtma U obeeired. 
Oder who hoi drawn attentfoo to the clmieal charactcn of tha tmnonn 
raenlting from maHgoant diaeaaa of an abdominal testicle, has found 
that aaotes is not unDomnuiii. 

Althcrogh attempts hare been made to apply to malignant disease 
of the testiclo tha general p&nciple ol extirpating the oor r eepo mlTTig 
lymphatio area, Jamiason and Dobson, as tha result of theft mTrati 
gahons on the distnbntion of the glands rtceiTfaig tha lymphabos of 
tha organ, doubt whatbi^ suoh an objeot is attainable. 

Bajijonia. of the orary fai adolta ii usaaEy bdateral, and 
may reach a large sue, tending to spread to the ituxounding stroc 
tures and to cause metastases- The eharacten of the tumour itself 
are liable to Tory according aa It is round-celled ot ipmdle-celled, 
tbe formei betag nracb tbe softer of tbe two 

In oonnexuia with the not infiequent ocourrcnce of sarooma ol the 
orenea in young children, it may be convenient here to refer to the fact 
that sarcema is known to affect th« other palulo organa \n young 
ohlldran such ss the prostate, testideB, uterus, Tagma, and bladder 
In the ovanes and tesbcles the disease Is not uncominoaly In 
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the bladder, iapoom* In children m»y occur m a fangttmg mua, but 
more often aasnmee a polypoid form m which the arooma deaioiti 
are largeij mixed with myiomatoiu tuene. Target*, who rtodied 
tumours of this nature, was of opinion that meet case* deaciihed u 
muooufl polypi of the bladder in children are really sarcomatcrQi. 
The tumour may reach a large sue and prove fatal by obstroction 
of the ureters. In the uterus and vagina, sarcoma m early Efe may 
also assume a amilar myxomatous and jwlypold form, and the dis- 
ease zs hJcely to involve the bladder wall and eventually extend into 
the interior of the viscus in forma sundai to those of the pnmsry 
veaical growths. Among 26 casea of sarcoma of the vagina m chDdrfp, 
collected by D’Arcy Power the wall of the bladder was mvolved in 
10 Sarcoma of the prostate la also not very rare in early hfe, and, 
IDce the similar tomouis beguuung m the other pelno visoera, may 
form a tumour of large sue projecting upwards above the puhee. 

Saroomas of these organa in ohUdrcn thni form a defimte group 
oharscteiiaed by the tendency of the growth to become polypoid and 
myzomatOTUL The disease appeate nsuaHy to onginate in the sub* 
mnoous tzssue, although m the ease of the proetate the growth may 
probably begin in the fibrous capsule of the ^and, and is some tmootuf 
the ongm appesji to be rather m the pdvio oeOular tivue than in the 
viaoera them^ve*. 

Further reference is hardly neonaajj to pnmary mtoms of the 
Uadder, prostate, and vagma m adolta, the disease not being eommon 
m any of these ntoabona. 

In the adult nteroa nreoma may oocur m several forms. In 
one vanety it appean as a fongating mass projecting into the utazme 
canty and tendmg to become pdypoid, and even extending into the 
vagina, whilst in other cases the tnnxmr oitentiTeJy infiitratea the 
utemie wall snd may extend thron gh its whole thiekneaa so as to form 
nodular projeotioiis beneath the pentoneum. Sarooma of the uterus 
may also occur as a mabgnant tranafonnsfion of a fibro-mytmia. To 
the naked eye the change may not be stnkmg, but sooMtinMa the 
charactenatac appearance of the aunple tumour givea place to a more 
homogtutouM and waxy appearaooe. ICcroacojacally the elongated 
musde oelU are found to bo separated by sarcoma cells— oval tpindle- 
shaped, or multiimdeated. 

A rare vacety of sarooma of the uterus is tbe gtape-Hke form m 
which the cerrii Is distended by polypoid maasea that may project 
Into the vagina and even infiltrate iU walL Tbs form corresponds 
WTth that sometimre ocenmng m young children, whkh has been 
already mentioned. ^ * 

True a&roonm of the breast is rare, and statistical sutc 
ments on tbe subject hs^e in tbe past been rendered to a Urge extent 
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ralacles by the lochmon tmong th« Hucomu of tboM toftcr more 
rapidly growing formi of fibroadenoma ander tbe name of adeno- 
aarcoma. The ninit be reaerved for mifignant coimectrTo- 

tlaane tnnumiB in tbe growth of whioh the glaiKlalar dementi tab« 
DO pert. 

A aorcoma of tbe Tn«mm« abom for a condderable tuna a atiikuig 
tandeocy to encapanlation a definite fibrous layer interrening between 
tbe tmryT rrr sobstance and tba au mnmding tuanes. Tbe apmdle* 
odl Tariety is the moat commom but ronnd-all aaicoma, ahreolar 
aarooma myxo-aaiooma alto occnr and in rare mataoccs tme 
cartilage has been pr es ent m the tnmoor In the aofter forma, luemor 
thagjo extravasahona and oyitio ohangee are toinnwm The tranour 
presents fJmif 1 ieataies winch ar^ in many respects intetme£ate 
between a soft flbro-adenoma on the one hand and a uft caromoma 
on the other Thus altbcmgh not presenting tbe free independent 
mobihty of a fibroadenoma it doea not attach itsdf to the aniTonnding 
itr a etu rea ao early aa a canancnna. Glandular enlargement may be 
absent erren in the latex stages. Tbe tniDonr if allowed to oontmne 
Its gr owth, may reach a very large sue and erentnaDy will fungste 
thicog^ the m the manner already described ^ 5SS) Tbe 
of the disease from vanons eystio ocnditKins and from tbe 
other aoft sohd tnmorm of the breast a beset with di&nltT bnt 
exQsion of the nspected tamoox will osaally enable the aorgeon to 
deade whether or not to procee d at once to the oomplete opentson on 
the aame linea aa those adopted lot caieanoma. Ihaaeminsbon by way 
of tbe blood-stream may occnr but in some cases of nrcoma of the 
breast the mshgnsnoy is etuefiy manifested by local recmrence after 
operation, the recuxrencea being aometiiDes spread over a period of 
many years. 

Bajoomsk of the thyroid glajid is probaUy less common 
than carcinoma, and u nsoally of simple round or spuMhe-cell 
Taneiy It can hardly bo distingmsbed ffinkaDr from soft caronoms 
altboogh Berry pouita out that oidioaiily it is of more rapid growth 
and ibowi a greater tendency to bo hmited to one lobe. The mvaaion 
of tbe •aTTtnmding rtructnrea, especially tba trachea and lympbatio 
^nds, soon lendera tbe disease loopermUe. 

Baxooma of the brain is much less common than jjionm, 
but may occnr as tbe round or sjandle-ecll form, or as a g]H>- 
sarcoma. A taieoma of the brain substance may be mdistingmabable 
intb tbe naked eye from s glioma, bnt iliffers from it in its tendency 
to Invotve tbe membranes, and ercn the bone 

B«rooQ3a of tmriea. — SarcDma of the largo nerve-tnmts 
is very rare, and has been met with thwfly in the lower limba, the 
idatie nerre being most commonly affected Among the recorded 
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ciiee the •puuDe-cell form hia been the nxet freqnent, but rtnmd- 
cell sarcoma and myio-sarcoma hare been met witlL He tnmotn 
oaused bj e sarcoma oi a large nerro-trant ma y attam a large sue 
it tends to become lemon-ahaped as the result of the dtamon of the 
growth for a short distanco into the nerve-trunk at each pole of 
the tumour The nerve-fibres themselves are more or less dtensiTelj 
destroyed by the infiltrating growth, and the function of the nerve 
correspondin^y mterfered with In tbm respect the sarooma wmtrtrti 
with a bimple tumour of a nervo-tnmk 

From a study of recorded cases, Al«n» Thomson finds that the 
malignancy of sarcoma of the nerve-bunk of the limbs is very high, 
and that even after removal of a consideTable port of the aflected 
nerve-trunk, together with the tumour local reemrenc©, followed by 
metastases, has usually occurred- High amputation should wben 
practicable, be praebsed as early as possible. 

Reference has already been made to the supervention of sarcoms 
in cases of neuro-fibromatoeia (p 406) 

Saj?ooma of the eye occuis as an mtra or extra-ocoUr 
growth, the former being the more common. Intra-ooular earccuua 
afiects some part of the uveal tract It u relatively me, the obordd 
bebg most frequently afeoted, the dliary bodv lees frequently aud 
the ms very rarelv It is always pmnary never multiple, aud gener 
sUy pigmented (melanobo sarcoma) In the choroid ft grows mwiidi 
and raises the retma which ultunately becomes completely detached 
If the eye is not removed, secondary j^ancoma oeour^ and the growth 
extends outaidd the globe along the perforating veaseU. Uetaitatxi 
deposits are formed ftrat fn the hver The ceDs vary greatly m 
different cases, but are usuaDy epindle-ahaped, and the growthi are 
very vascular 

Bpibulber sarcoma is rare occurimg m the oonjunctiva, and 
sprmgmg usually from the neighbourhood of the caruncle, especially 
from the plica semilunana. ProbsMy rt generally oifgmates in a 
congenital mole. 

CARCINOMA 

A carcinoms ii a malignant tomoor aiisiLg m epthebum and 
charactenxed by a progressive mvaaion of the adjacent tuauea by the 
epithelial ceBt. The only cascntial constituent of a carcinoma is the 
epithdram whae the stroma which often forms s conaidersble psrt 
of the boll of the tumour is meidj an eiprewion of the resetkm of 
the to the mfiltratmg epthehal growth The stroma is, therefore 

•Uent it tin •pre*dmg fdg« of tie tumour rtbno the toiBrnt inrmon 
of the timoei by the •dTMomg opitbelml ctn-oofumiu u toloag plico 
AgUB when the Ipnphntici of . port »ie ponneoled by omcCTonl 



Fit ^ — lOcrotecpic ftctlwi ol tphortid*! cr polyhnlr»l-cBll 
c&rdQomB of the treut. 

Tbe ki eg- ii Uriy bnneliing epitbeln] eoliunju or hiboi, brio^^mk 
«croH m diSerent rektioia to tb«ir lengthy *PP^ ** topmte ccU 
*rwi oocopymg (p^oes m thr rtroma. The lUoma tww grwitlj both 
in ohiTMter md fcmoimt, and tnlcM an important ahan in modifr 
mg tbe ohatactm of tbe tmnour In lome tnttanoea It merely forme 
rienda atrande carrying blood Teawli between the masaes of cajioer 
ceDa, wHlrt m otbeia it conatitntea tbe bulk of tbe growth, and tbe 
mama of epitbelial ceQi are f«w and «™1I. 1 q it^ eharaetcr alao u 
itiikmg Tanatioii*, connating aometlmea of denae fibroca 
ttoaeVth acanty cell-eleiiieQta, and at other time* of nchlv oallnlar 


TOMoims 

VMcnIar tJWiB almost Ble grannlalioa tusno m appmaaca. tU 
mymg ppojxjrtiOT ol tba apitlelia) damania and itroma and TamtJtea 
m the ohalaotai of the latter aiplam tie diffaiajicej nobcri m Iba 
oonaistanoe of ctnomomatonl tmnonja, tlitao dtfiewncaa bang lo 
prononnoad tliat whfla somo growtliB are extremely doree and bald, 
otaftr* are *oft and almcwt brain Ufce 

Pirom -what lias been taid it will be evident that the fnndaiDcatal 
entenon open whinh the reco^inition of a camnoma dependj ii the 



Flfi. laj — Microscopic **etioo of ■pbefoldal or potfbedral-cell 
carcinoma o/ tbe hreait. 


epithelial natoro of the e»cnti*lodI-«f«nenta. Thw can oalT’ oocanoo 
ally be proved by tracing a dnoct contouity between the tumour 
edit a iuifaco or glandular epltbetnun, but, even when this 1* not 
po«lbl^ Taioahla evidence may be obtained by noticing that the 
cells be in Immediate contact, or are merely Mpaiated by an tlmort 
imperceptible amount of interceBular tubatance and that no extea 
aiona of the ttroma or blood v<«cl* penetamte into the cell ma*a (Kg*. 
12T 128) The line of demarcation, too, between the cell ina*8« and 
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ih* ntrcTHidlog rtroiDa or other tinnes is Tery ihsiplj defined espe- 
cisUj when u In ipecuneiu treated with finng reagects, the mssses 
of oeUs ■>iTinV twsy from the tusne sontumding them (Fig 127) 

Ab cancer alwaya an&ea m ejuthdunm K fa not turpnang that 
the nregnJarly proUferating cdle of the new growth retain in rary 



FiC. 12& — IQooacoptc aecttoo of aquaxocoa-ecQ cardnoma 
of skin. 

ing degree the toorphologieal chaactets of the perticnlar form of 
epithelial cell in which the growth originated, and thus the ipheroidal- 
or poiyhedial-ceil the aqnamoiia-c^ and the ctdumnar-ceD varieties 
of carcinoma are recognised. W these foma the •pheroidsl' or 
polyhedratceQ vanrty soch aa oecnia in catoncrtBa of the breast 
u the most tmdif l etentiated. On the other hand, earanomas origin 
ating In tqnamoos or coJomrvar epitheSom may retain a highly differ 
j 
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emtiited form »o tbat the ohftrmctei of the ccUa in irhich the tmiiwn 
ongmated con be oleoriy Tect^nuted Such hovever i» not aliriji 
the csM but the oeli maxsM o{ % carcmoinft ansuig m t cohnnitii 
oe fftrattfied epifiieZiam may m the coone of their grcrth becorfie 
jDiiurtaiJgiiiibable from those annng m the spheroidal or polyhedrsl 
cells of a ^andnlar oijbil 

In %phemMal or polyhedral cell tie 

celli are arranged in solid maseos 137) they vary ttinci m form. 



Fiff 3 JO — Moweplc »ectian ol Kjoamoxu-ceU careintuna 
of sUn. 


and Trhilit in tome tnmoar* or parts of tnmwirB they are spheriMdal 
in otheir* they lose thecr spheroidal shape, chiefly aa the residt 
u re as gf o of adjacent cell* one npon another end become altogethw 
Ureenlar flattened or polyhedral (Tig 138) The mdi^dual celb 
UfuaDy poaaes* an abimdant granular protoplasm and a larga lonnct 
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or oT»l DtuJcufl, m which ooimd«rable T»n*tioin m the flmoont of 
chromatiii will often bo noUeod. 

Bqa&moas-oell oafolnonm ongmates In a etntafied or tnan 
Uonal epitbolmm, and when it rtUin* its typical fonn is chsraotoilied 
by the ptescnco of pnoUo-celis and the tendency of the cells to nndorgo 
homy ohsngcu pncUe-cells reaomble thoao noantUy present m 

the stratum mncotum of the itm. The homy change or keratin 
ixation occurs m the central oefls of the epithebom-oolmnns, which, 
being farthost remorod from the stroma, correspond to the moat 
superficial layers of a stratified eplthehom. As a rsaolt, the 
w<^ known aU-natt or epithelial peails are formed in the 
oeD-oolanina, On section, they present a ohsractenstio oonoentnc 
stnation due to the presenoe of layers of homy scales in the centre 
(Pigs. 12P ISO) 

It wQl thns be seen that in a ty^cal aquamoos-cell arrlnnma the 
r*T1« of the epitheUal oolomns present, when traced from the peri- 
phery to the eentre, utnilsr changes to those seen in the normal strafctfled 
epTthehoitL 

Oolamn&r oell o&rolnoma ongmatee in the colomnar 
opithehojn oorering a surfaM or lining a duet, and in its moat typwal 
form the shape and arrangernent of the normal epithaljoio may be 
so completely reprodoood that in place of solid eeU-colainna the 
cell-elements are arranged m a imgle layer of eolomnar or eubloal 
oefls atoond a central lumen (Figa. Ifil 14f>) It cannot be too olearfy 
recognised that although carcinoma amng in stratified or eolomnar 
epithdiom may retain the highly differentiated form of cells tbi« ij 
not always the case- The tuinoar cells may rorext to a more undifler 
entiated form, so that the ehuaoter of the epitheliam from wluob 
the growth ongmatod may not be traceable, and the growth must 
be described as a spheroidal or polyhedrml-oen cananomn, 

Ocoasumally atlU more speoallted farms of ceronoma are met 
with m which the normal obaracters of the cells, functional aa well 
as morphological, are strikingly preaerred. For instance in one form 
of canoer of the thyroid the tumonr oeUs doaely reaemhle those of the 
normal gland, cecreting eoQold rabatanoe, and. even serving a nsafnl 
purpoM in metsbobnn, as shown by a cau of Ton Eiselsbeig s quoted 
by Ton Bergmnnn In this case the symptoms of postoperatire 
myxcDdema, fcilowing the remorml of a canoerous thyroid inbaried 
as a secondary tumour derefoped in the sternum, and the subseipiant 
removal of the secondary growth was followed by tetany and death. 
Further evidences of the fact that caneer cells may retain in soms 
degree th* function of their normal epithelial anteorfenti b afforded 
by the proaenoo of nmooa-ooiitainjng goblet cells in colomnar-oell 
carcinomas, and the demonstratHm of glycogen m the c^11« of oncer 
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of the liver and of Bpecial fennenta m cancen of the itonucli and 
panoreaa. 

8©ooiidar7 ohang ea .— Caromoroaa, more eepeciall/ of the loft 
o^nUr fonn^ «e hable to fatty degeneration and wcrotio eoftamiE, 
w 0 may #o alight ai menHy to ptt>dnoe yellow granolar tmi 
m the timonr inbrtKioe or in»y be «o eitaiim u to c*o«e liqt 
tabon of a oomnderaUe part of the growth. The degeoemtKE 
the tomoor mbsbmoo may al»o bo occaaoutd by eitranjahoii of 



Fig 131 — Microscopic section of colmnnar-cell cardnoma of 
sigmoid coknio Ttw dlstioction between the normal glactda and 
the alreoH of the tnmoor is well marked^ 


Wood bnt, on acoount of the diJeranco m the vaaonlar arrangement 
i^m a leas common than m the aorcomai. OccaeonaDy the rtmcture 
of a caicmoma u very eitennvely modified by a colloid or mucoid 
degeneration of the cancer cella. This will most convemently be 
centered m connexion wrth caremomaa of the breast and alimentary 
wtnel in which it is moat frequent. In caremomas of saperfidal 
nn^Ti as well as m those which, beginning deeply have invaded a 
cutaneous or mucous surface ulceration i» very commoa, and the 


a ? 
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nlctrr often anncQo* chaneteiA wluoli cIoaHt alraw tbet it bu resnltod 
trom & Qialignaiit gtowth. Tb® «tni*ca ot the nket u nsiully irregaUr 
deep fatTDW^ ot ercaTUtioo* being ■nrrooiklod by prominent firm 
pink nodokr mae^i looting bko exoberant gtannltUon tasne md 
often bkwding reedily when tonoboi The edges of the nicer ere 
riised and nodular and freqnentir OTerted or eren oyeriianging, 
>rii^ tbe margin of the nnda atroy e d aim ot mnoona membcane often 
abruptly at the edge of tiM nloenited mz&oe The indurated 
base of the oleer u formed by the deepen part of tbe groirth axtonding 
into tbe nbontanecnu or aabmocona besne, and m the case of a einall 



Fl( lt2. — Uleroscoplc aectlon of muttlf, showing Inrailon bj car 
chioma. From a cardooma of the breast Inradlng tbe pectoralis 
major 


anperfioally nleerated earemotna, aa, for Instance, oo tbe bp u a 
feature of great diigncatio raloe. Tbe daoharge from an ulcerated 
carcinoma uiuaDy exmnsta of a thm blood-atained flmd, often with 
a pccuhariy offenave odour 

In many arcurastancea, eapeeiafly m carcinomas of tbe alimentary 
canal aeeocidary suppuration takes place around tbe nlceraUd 
tnmour and thus tbe malignant natnre of tbe disease may be entirely 
masked. For instance m carcmoma of the csxuoi a large pencaxal 
abacen may reanlt, which may mddy ba mistaLen for suppurattye 
appeadKato. 

The macroscopic appearaneea and cEnical features of tbe vanebes 
of carcinoma differ so widely that ft u kapoasiUe to give any gencrsl 
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dMCTM u they oocm m Mamt wtottioM, 

Ext^on of oa™lnoma._rie teltbrn mring 

oonudBied and if the Bprcadug edge of soci a tvmour u ennmitd, 


Flf lS3a — UlcxoKoplc E«ctiao of axlllaiy lymputie gland, the 
ceat of a •ecoodary depotH of ■pberdd^-ttH cardnooia. Tb« 
primarj tmnoiu' was la (he breast. 


it is aometunea poasible to demonstrate tbe preecccs of tJie Jpnpliatic 
eDdotbeliom ajonud tho epitheJial cell roasa (Ftg lOf p 487) Imt this 
IS not alwajB so and there is no doubt fbat the cella of the inGItrating 
growth ff*n adnino* m the tiwues in a qnite irregalar manner In 
ITg 1S3 same of the gronpe ot cancer ceflt are e«n m the snbetance 
of the mtucle-fibres. The spread of the growth occuis by ccmtlnnons 
extension and the apparently tsolated cell areas seen in a microsccpio 
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•ftcticft fc» TeaHy tl«i crow »ectioo* ot inegolariy bttiushmg c*mtifi.aoa» 
oolomns or tnbct. 

Tho wTf^ndnn to tbo lympJtotia glandt oooan ettlner by 4 piocna of 
smbdum or by direct pctmoatwn of tho mtervenmg lymphitic vesieli 
by the cancer oeQ* (Fig 153} In Axoeptumal oaMt an mdnzatcd cord, 
camed by the tnfiltiated lympbaboa, can be traced continuoatly from 
tbe pmnary tmnoor to tbe enlarged glasda. In the Utter the cancer 
pj»T1« are arrested m the lymph imnaea of tbe cortex and it U a matter 
of niQch practical importanoe that the mvasuo of the gUndi doea not 
at first eanse a palpable edaigement, eTm thongb tha ^ands are in 
a readily acoe«ble pcmtion. 

A lymphabo ^and which it tbe teat of a Hcoodaiy depoait of 
caicanoona preaenU m tbe eady atagea nnaB, firm , white nodolea of 
growth, chi^y m the cortex of the pmfcuh gUnd tiwne. At a Utei 
Btage, tbe whole g^nd may be greatly enUrgtd and mfiltxated with 
growth baring an appearmnoe suniUr to that of tbe pninaiy tninotii 
Finally the growth may undergo eitencTe degeneiatiaa, breaking 
down into a thm milky doid. 

CUcloally tha ^oila, eron while still aioall in nxe, are umally 
ebaxaeteru^ by them and m they eoUige they become 

adberent to tbe naghboonng gUnda and to the rnr o o nd i ng etmotnrea. 
Thai, m tbe gUndoUr depoaiU in tbe neck eemaegnent npon cansnoma 
of tbe toagne, the orerlying stemo-mastoid becomee a^emit to the 
glands aod e^en mraded by tbe growth, whBe the Urge tomU 
MpecuHy the mtemal jngoUr vein may be ao suiroanded by tbe 
gUndnUc man that removal of the disease nece w dUtea leoxr^ of 
part of tbe v eesels e1so In advanced cases the gUndoUr disease 
may mvolre the akm, and oIceratiOQ occur with the prisdaotioc of one 
or more openings through which tbe broken-down growth discbsrgea, 
ontd finally a huge nreguUr cavity resnlts tbe profuse discharge 
and often hstmortbage from which hastens tbe fatal rcsnlL In con 
sequence of tbe eeptie coodibon of most canmomatoui nlcera of tbe 
tkm and mucoua metnbranea, a ^andnUv enlargement m such cases 
may be the result of a simple Ijmpbademtia, and probablv the 
marked tendenoy of tbe secondary gUndnUr deposits m such 
cases to soften and break down may be partly due to tbe same 
cause. 

Tbe general subject of tbe metutaB«a of malignant growtlw 
has already been oonndewd, and it U nnneoeaaary to refer agam to 
the reUtrve importance of tbe share taken by ^ lymphatics and 
blood vessels respectively m the spread of the disease (p IBS) lattle 
IS known to explain the much greater Eabflity of some parts ibsri others 
to he the seat of metaatases and it u mterestiag to note that those 
parts which are most Hahle to pnmaiy eancer are rarely tbe seat of 
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•econdary growth* It w probable that very ali gh t difieroKea m the 
capillary arciJation m difieorent o^ans and tiwua may be a not 
mumportant factor m detemamng their liability to metaataaei, Thu 
poaaibility haa been ccnaidered by von Eecldmghanaen in coanoiiMi 
with the widely diatnbnted bone depoetta aometunea met with m oertam 
fonna of carcmoma, partwmlariy of the thyrtiid breast, and proatate. 
He anggesta that the pecnhar oooditiana of the oircnlatita m the bona 
are very favourahle to the arrest of oanoer oeUa, aTid pointa ont that 
the flow in the vessela of the medoUa most at times tend to stagnate 
on account of the inability of the veaaela in the oaseoru tiasne to undergo 
changes in cahbre 

A study of the difierent vanebes of cancer whether considered 
from the pomt of view of the straotnre or the position of the primary 
KTOwth, reveals a striking diUerence tn their babiLty to produce 
metastaaea. Many of tha tumonri having the structure of spheroidal* 
cdl carcmoma exhibit a most striking tendency to cause secondary 
deposits in the bone* and viaoera, especially the bver and longs. 
The eqnamous-cell and colomnar-cell vanebea, on the other hand 
freipieDtly prove fatal without any evidence of visceral or ceaeoui 
deposits. Fen instanoe, s squamoua-cell carcmoma of the tongue 
shows its mflbgnanoy by the progreserre exteuios of the primary 
growth and an almost oonstant mvaaion of the lymphabo gjandi 
whilst secondary dopoata elsewhere are extremely rare. So too, in 
carcinoma of the intestinal tract, often of the oolamnar-cell variety 
metastasee are very uncommon, with this notable exception that the 
liver II often invaded by way of the portal orculation, and la the 
seat of multiple deposita. As an instance of the very rare occurrence 
of bone metaitsse* of columnor carcinoma Bernard Ktti baa recorded 
the case of a woman with carcinoma cf the lectum upon whom colotomy 
had been perfenned spontaneous fracture of the huroerui occurred 
and on account of the exoesoTe pam and the ahaenoe of union the 
limb was amputated The fracture had resulted from a deposit of 
typical columnar-cell carcmoma in the bone. In a case m University 
College Hospital under the care of Ruaen Ru»ell, in umaipected 
curanoma in the upper port of the rectum of a man aged 3^ 
caused metsstates in the lumbar vertebr®, resulting in compression 
parapfegis and also a depoct m tbe manubnuni sttnu. 

We know of no ciplanstion of tbe great vsrmboni m tho tendency 
to produce metaitsses exhibited by the difleicnt forms of carcinoma. 
Although some of the most stnlang instances of sidely distributed 
zDftafitm Die found in iphcrradal-cell carcinoma and some of tbe 
more differentiated forms exhibit the tendency m a much l^er 
degree exceptions are not uncommon. Thus, the peculiarly special 
ued form of carcmoma somehmea occurring in tbe thyroid gland U 
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parbcuUrfy liaLlo to cuuM mct«tn*e*, whilit m rodant ulocr a caira 
noma of a Ttry undiflorcntitted type the abaeoce of lecondary deponti 
U an almott constant feature. 

Jn thor stnictnie the metostoaca of caremoma reproduce in a very 
striking »ay that of the x^mary tnmoar m the character of the 
epthelud dements, and often any spectal degeneration inch as coUcid 
to which they may be liabla In view however of the fact that the 
stroma la not on eatential part of the growth but merely the reaolt 
of a secondary reaction of tbe tissues, It is not fnrpnsing that the 



Fig 19^ — AQcraacopic lactioa of secoodaiy deposit of carciaoma In 
bead of hnmerua. The primary gro w tli was in Uu ce fv la uteri. 


stroma of a secondary deposit may differ widely both m character 
and arooont, from that of the pnmaiy tnmerar Thns, a imall, hard 
canocr of the breast, in whkh tie epithdial dements are very scanty 
may produce large soft metastabo depoaiti agreeing wrth the primary 
growth only m the character of the ceOa. 

Seoandary depoaiti of cancer m the bonea are almoat mranahJy 
central m origin and espeoaHy when affecting the shaft of a long 
bona are very LsbJe to occadon spontaneona fracture even before 
any enlargement of the bone can be detected. The presence of a 
hied dun aching pain m one of the bonea of a patient luffmng from 
caremoma ahoold always be viewed with suipicion. In rare cases 
tbe seoocdaiy mvaaion of tbe bonea, instead of taking tha form of 
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eecondaiy groirtha- It u probabl# that vtiry alight difercncea m the 
capillary circulation m diSercnt or^ni and tiaaue* may be a not 
unimportant factor m detenmmng their liaHLty to metaetaao. Thu 
poeeibility haa be«n c on adered by Ttm Recilmghanfca m axmencfi 
with the widely datnbuted bone deposits aometunoe met with m cc T*»in 
fonna of carcmomo, parboolarly of the thyroid, breast, and prostate. 
He auggoeti that the peculiar cond^ocs of tha mrcnJatiha m the boost 
are very favourable to the arrest of canoer and pointi out that 
the flow m the vessels of the medulla must at tunoe tend to stagnate 
on eooonnt of the inab ili ty of the veesels in the oaaeous tissue to undergo 
ohajigee m caKbre. 

A study of the difierent varieties of cancer whether considered 
from the pomt of view of the structure or the poeibon of the pnmary 
growth, reveals a atnLmg difference m their liability to produce 
metas t asea. Ifany of the tumonje having the itruoture of spheroidal 
cell carcinoma exhibit a most striking tendency to cause secondary 
depoeita in the bones and viscera especially the liver and lungs. 
The squamoufl-call and oolamnarHjeU vanebes, on the other hand, 
frequently prove fatal without any evidence ^ vucera] or osseous 
depomta. For instance, a sqaamoosHreD carmnoma of the tongue 
shows its mabgnapoy by the progrenve extension of the pnmary 
growth and an almost constant invasion of the lymphatio glands, 
whilst secondary deposits elsewhere are extremely rare. So too m 
carcinoma of the intestinal tract, often of the coitnnnar-^eU vanety 
metostases arc very cmeommon, with this notable exoeptioD that the 
bver u often invaded by way of the portal cironlatjon, and u the 
sett of multiple deposita. As an instaoce of the very rare occurrence 
of bone metastsses of columnar cartnnoma Bernard Fitts has recorded 
the ease of a woman with carcinoma cf the lectum upon whom colotomy 
hsd been performed spontaneous fractuie of the homerui cccurred 
and on account of the cioeanTe pain and the absence of union the 
limb was amputated The fracture had resulted from a deposit of 
typical cohunnar-cell carcinoma in the bone. In a case m Uniiemty 
College Hospital, under the care of Risien Rnisell, in unsuspected 
caichioma m the upper part of the rectum of a man aged SS 
caused metastiiee in the lumbar vertebr* resulting in compression 
peraplegifl and also a deposit m the roanubnom itemi. 

TVe know of no explanation of the great vanibons in the tendenoy 
to produce metnstases cxhibted by the difierent forms of ctreiBoma, 
Although some of the most stnkmg mstancea of vidHy datnlmted 
mefastascs aie found m spheitwdal-cell carcinoma, and some of the 
more differentiated fornii exhibit the tendency in a much lowrr 
degree exceptions are not uncommon- Thus, the pecubarlr apedal 
jred form of carcinoma aomehmea ocenrrnig In the thyroid ^d li 
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ptrtiouUriy baLle to cnu»o metaatMOB, whflit m rodent uloer a carm- 
noraa of a very ODdiffcrentiated typo, tho aboence of teooudjuy depo«it» 
II an almoct constant ieatoro. 

In then structure the metaitaae* of caronomft rcprodac* in a very 
stnkiiig »uy that of tho primary tumour in the chiractcr of the 
•pithelul dements, tnd often anv special degenemtJon such os colloid, 
to whiei they may be balle. In view however of the fact that the 
stroma is not an easentlal part ot the growth but meidy the renlt 
of a aecandary reaction of the tuanea, it is not surprismg that tho 


FI(. lU. — Microscopic tectum ol secondary deposit oi cardnocna In 
bead of bumema. Tbe primary gro w ib was In tba cervix uteri. 

stroma of a secondary deposit may differ widdy both m character 
and imoont from that of tbs ptunaty ttnuerar Thna, a smih, hard 
cancer of the breast, m whiob tho epithdial elementa are very scanty 
may produce large soft metaatabo depomti agreeing with the primary 
growth only in tbe character of the ce&a. 

Bccondary deposits of cancer in the bones are almost invariably 
central m origin and, especially when affecting the shaft of a long 
bone are very liable to occasion apeartaneous fraotnre even before 
any enlargement of the bone can be detected. The presence of a 
fixed dull aching pain in one of tho bones of a patient suffering from 
cannnoina should always be viewed with tnipaon. In rare 
the seocmdsiy mvs»on ol tba bobes, instead of tatmg the form of 
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loculued depo€rt«, oocoib diffuaely «id causea •oftenmg of the bone*, 
resulting m defonmty rather than actual fractora. 

The robjecrt of the metaataaea of oarcmoma pnoent* itaeff to the 
surgeon m two practioal aspeota, Knt, before deciding that a cate 
of caromoma is favourable for operation he most aatiify hinuelf that 
no subjective or objective signs of motaitasee are present. Secondlj’ 
he must avoid the senoui error of miwtalnwg a secondary oaroinoma 
for a prunaiy tmnonr This mtstahe is aspooially hahle to bo mads 
m the case of bone metaatasee and there can be no doubt that many 
lunba have been amputated for tnmoun suppoaed to be pnmary 
“Tcomas, but which were caromomas secondary to some unsuspected 
primary tumour perhaps altogether unproductive of symptoma. A 
woman aged 62 was admitted some yeam ogo into Umvom^ College 
Hospital for a swelling m the region of the right shoulder which proved 
on examination to be a tumour of the hnmerua. It was regarded 
as a sarcoma, and ampatstion waa perfontied at the shoulder joint. 
Bubeeipieut nucroaoopto examination abowed that the tumour was a 
earumoma (Fig 134) and the patient was ducoveied to have an 
extaosiTe oancer of the uterus. 

Of especial interest in this eounenop are oertam cases of malignant 
hypernephroma recorded by Albrecht and othen, in which a single 
bone deposit was the only metastasn In a case of this nature recorded 
by Seudder of the Uasnchusetts General Hospital, a supposed sarcoma 
of the upper end of the humerus proved after amputation at the 
shoulder jcsnt, to have the histological structure of an adrenal tumour 
Attention was thus drawn to an indefinite tumour of the left renal 
region which proved to be a hypernephroma. At the patient i death 
n^ily five years later no other evtdenoe of metastasis was discovered 
In a similar case rwoordod by Pool a polsating tumour of the upper 
extremity of the fibula also regarded before operation as a sarcoma, 
proved to be a secondary hypernephroma, and the patwnt, a man 
aged 67 subsequently showed signs of a rapidly growing tumour in 
the posjtKm of the right ladn^ A oanmderatjon of such cases serves 
to empbasiw the fact that in every ease regarded as a pnmary sarcoma 
of bone, especially when oocumng in a middle-aged or elderly subject, 
the surgeon must carefully consider the poanbility that the tumour 
u secondary and search for any evidence of a pnmaiy growth 

Situation,— From what has been said it ts evident that a 
caromoma may develop m any ctuaUon in which epithelium is present 
A short description will now bo given of the most important characters 
of the disease m the different regtoos and organs. 

Oaroinoma of th® akin occurs histologically In two forms, 
the squamous- and the basal-celL The former is characteriied by the 
presence of Leratmixed cell nesU and usually of more or less well- 
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ramAotl pnoU*H:;«Il#. Tho tumoa^^ wtioh ongm*U m tte 

layer &ro tlitrin gnuh cJ by tbe absence of ceD-nerti and 
prtcLliycella, the cell* compnamg the cell mawe* being undiffcreiiUated 
jn form, except the layer next the atroma, which U colomnar. The 
bnaal-cell form of growth a moat commonly aaaooated with the 
cliniwtl featuici of rodent nicer (p D62) It will thui bo »en that 
the difference m f truot nre of the two fomii » anocdated with rery 
comiderable difference in malignaney 

Carcmoma of the ilnn affo^ tome of the moat itriking examples 
of the relaboQ of the diseaM to vanona ftmns of ohrcnio initatioii« 
ulceration and acozimg, and indeed, it u Tory rare for a eanoei of the 
•km to anao independently of aome pre-exuting pathological eonditioiu 
For this reason it u diffloolt to deBcobe the earffeat appearance of the 
tnmonr which often begina as an appamtiy maigmffcant change in 
the oharacten of tome amiple oloar or ocatnx. Two chief Taceties 
may howercr be reoogmxed»^e warty fonn and the alceratnig 
tor^ In the warty form the aaiface of the growth preaents a coarse, 
megaUriy papillary appearance, whieh may doaely naemhle that of 
a nmple pa^oma, from whieh, bowevet it can xunxally be dubngiusbed 
by the greater izregnlanty of the mrface, and espee^y ty the hard 
bw open whkh the papillary forbee rtaU. Tbe ulcerating form 
may m its early stage, preaent no ehaiactemtio feature, bot the 
mdorated boM i« often noticeable, and as tbe nicer extesuis it aaromsa 
iba typaoal oharaeten of the catemomatons nloer already dewaibed 
(P W8) 

A seotian through a aqnamons-ceO caremoma nsnally preaenta 
an opaque white eolocir and a coarsely granular soiface to tbe 
naked eye its outhne u sharply defined, arid the oontraat between, the 
nearly white trunonr and the aajrotmdmg tisanes is often Terry striking 
In ah forms of earemonia of the akm, except rodent nloer, mTulon ^ 
tbe lymphatw glands nsnally ocenrs early bat apsxt from this the 
glands are often enlarged as tbe reaolt of lymphadomtu doe to infec- 
tion from an nicerated growth- 

Some of the moat extenarre oaaea of cutaneooj caromoma are 
in which the disease origlnatee m bum SMra on the Hmba. In 
such caaea tbe new growth nsuaHy begins at the margin of tbe tr*T 
and often quickly mvolTes a eosutldersUe area, ajiTTning nsuaBy the 
warty rather than the nlcerating form. An iatereatmg example of 
this form of tbe disease Is the hntgn txncer met with m Tr.«timir 
cansed by the basket of bnming cbaicoaJ whieh tbe Inhahstanti of 
the cold hiHy districts cany beneath then dothlng here of the 
K a s h mir IfissKin Hospital, feoad. that ■riy'ng 1 180 iqnamons ear 
dnomas remored daring a period of twenty fire yeaii, no leaa fK«n 
848 were examples of k a n g ri caneex. The tnmonrs nsnally <wir T 
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Ob those parts, the abdomanal wall and innar aspects of the thjgh* 
with which the tangn comes into contact, and the ikm in which the 
doseoae en«* osnaUj shows maikod evideaca of the prolonged effecti 
of heat m the preeenoe of pigmentatioa ocainng, warty fonnatians, 
or ohromo eciema. 


The moet atntmg examples of the o rigin of outoneoai carcinoma 



IQ on uICQr ore those in which 
it snperrenci upon a ohrcnic 
nicer of the lower pert of the leg 
Hoe, as m scan the edge of the 
nicer ii nsuallv the starting point 
of the growth and m oome oajes 
the ohange mav be oo gradoal 
that the patient may dior^ard it 
nnti} the disease has extended 
deeply enough into the limb to 
oocojioQ ■pantoneouB fraotoxe 
In two instancee of this kind 
whiofa have come tinder our 
nolioe tlie growth loperrened 
npoD an oJeer of the leg of thirty 
years dnratioci 

A caicmoina of the iLin has 
occeaiobolJy been known to de 
rdop ot the onfico of a sinus, 
aoeb as may bo doe to chrome 
booe diseuje In a ipecamon in 
the iloseam of University Col 
lege Hospital, an uTC ^ arly 
papillary carcinoma of the skin 


Fit ot polm o .mo. loodmg mto 

tuporroniot opon derm.atli re- on ol*c«» (»'nt7 m tho oppor 
fultlng fro m prolonged admlnis extremity of the tibia. There 
tration of onenic. ig oo lustory to tbo specimen but 


(Frwm / tbo dtscoTCTy of a omall fragment 

of lead in the wall of the cavity 


m the tibia suggests tliat the disease of the boce resulted from a 
bullet wound and that tbo carcanoma arose at tbo onSoe of a iinus 


which opened in the skin 

From the piolonpcd medional use of arsenic, asnally m th# treat 
ment of psonosis, tho slan espeaally of the palms and soles, ro*v 
become drr harsh and eo thickened os to produce a well marked 
condition of keratosis, in which com-like thickenings also occur 
nutchinaon who drew special attention to this subject, collected a 
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conndcrablo number of ones in whioh otronomi hu mperrened 
upon till* condition, the molignant growth pruenhng lUelf aa an 
intractaUe ulcer beginning in a fioim or oom, ujuiUy hand 

or foot (Fig 133) In ono recorded cue, a woman of 26 who «m« 
the ago of 6 had frequently token araenlo for pemphifTis, and in whom 
the iMn of the han^ and flngeia wma very rough, dereloped a largo 
olcor almoft certainly malignant, behind the creat of the ilium, fol 
lowed by a ^andular awdling In the groin which uloeiated Thia 
caae ia of apecial intoreat on lODoont of the extreme rarity of carcinoma 
of the ekin of tho trunk. 

Among 56 oatea of aquamoua caranoma of the skin of the hand 
collected by Ijoithal Cbeatle, In 53 the diaeaae oocarred on the dosuin, 
and the moat oommon ste waa found to be the akin coTcnng the 
radial tide cf the teoond metacarpal beme. Two mtereating obaerva 
bona hare been made by CheoUo in oonnemon with thia facL First, 
in thia ponbon Head obeerred the fonnabon of a trophic ulcer m an 
area revered aojetthebo by diviaion of certain aenaory nervea, thoa 
enggertmg that thia region u espeoaHy expoaed to external imtabon 
Secondly the atrophie ohangea aometiiaea met with m the akm m 
old age, in whioh U bccomei ahlny imooth, indaiUo and pigmented 
are eapccatlly prooooneed m thia ntoaboiL 

A ftnlong inataoce of the relation of chromo irntation to the 
derelopment of outaneoia canoer la aflorded by the occurrence of the 
ducaae m wotkere with pitch tar, and paraffin who haa 

carefully mreetigated the lubjeot, pomta out that m wtskera with 
anthracene and greue the arms and b»»tdi are cluefly affected whilst 
m patent fuel briquette makeri the aorotzun u t^ muet common 
•eat of the disease. In a ease which came under our notice the growth 
o ccur red on the doraum of the band ot a Labourer engaged m laying 
railway tleepen treated with tar. The changea whioh occur in the 
ikin, and are liable to dereiop into caitanoma, are to thoee 

met with m ohirrmoy-fweep ■ canoer of the scrotum (p 693) 

It has been found m the cipeiunental prodnobon of tar-oencar 
of the ikm in animals that somettmes the tumours disappear rpon 
taneously and in man nmoh difficulty may arise m determining 
whether or not the lotiottB produced by tai and uniUr nbatancee 
hare actually become miUgunt. 

MechtJucaJ nntatum as a oause of caiomoma of the aVin cannot 
bo fflustrated better than, by the ** hom-octre " of draught cattle in 
India, which u a caremoma derelopmg at the root of the ngbt 
hom, by which the snimal ia attached to a wtggon or sgnoulturai 
implement. 

At the preaent day the occurrence of cartxnoma as a sequela of the 
dennabbs rsaultmg from repeated orpoe ui e to X myt Is of eapeoal 
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interest, and a atnkin^ example of a ohromo loflammatoiy knon 
passing imperceptiiJy into malignant diaoese. Rowntree, who hu 
made a study of this subjeot, found that, np to 1900 11 caaee eJ 
Xray oaroinoma bad been reoordeii In 6 of theae 11 eaae* the 
growths, which appear as typical caranomatou* tdcerB were mul 
tiple ocoumng on different fingers ccr on both hands, and m one 
case on both hands and on the chm. Tn the occurrence of pigmenta 
Uan and warty growths, the dannatitia produced by X rays cloady 
resembles xerodcrroia pigmentosum, a disease in which squamoai 
carcinoma also occasionally supervenes. By axpoarag the taflj of Tntt 
to the prolonged action of X rays, Kowntree was able to otudv the 
changes occurring m the abn He found that in the most eipoeed 
parts the ohangea were of an atrophw nature, both as concerned ths 
epideimis and the epidermal appendages of the conam In parts 
less dirsotly exposed the changes m the epidennis and iti appendages 
were of a hypertrophic nature. The contrast between these two results 
was very strflcing m the rabbits ear tbe atrophic changes bang seen 
m the exposed surfsoe, and the bypertrophio changes beiog prodneed 
by penetration of the rays to the opposite surface. It u apparently 
by the ftunaJating effects esnsed by moderate degrees of exposure 
for long periods that X rays produce var^ epithelial overgrowths and 
in some mstanees actual caremoiiiSL It u a f^ of the greatest mterwt 
smd pracboal importance that tbe rays can in oertun cireiimstanoes 
cause the development of malignant growths similar to those whieh m 
other cmmmstances they retard or even destroy 

Carcinoma of the scalp sometimee anses m a eebececras oyit 
and may begm as a papillary growth into its mtemor only at a later 
ctage extaoding beyi^ the oyst wafi and involving the skin. The 
tumour may then form a very prominent vascular mass which may 
be closdy imitated by the aimplo ulceration of a aehaceoua oyit with 
the formation of exuberant granolatjon tuaue from its exposed interior 

(p 026) 

Carcinorna of the faca and neck is not uncommon (Fig I3C) 
but vanes much m its eloucol aapecta, being in aome matoncea of alow 
growth and difficult to dittinguiah from a r^ent nker On the face 
u elsewhere the growth may onglnate in an ulcer or scar and ii 
occasionally seen as a feqada of tvbtrcvhtu lap/t beginning most 
commonly m the scar left by the diseaae, but somctimea animg from 
a patch which la *til] ulcerated. 

HntchiDson has called attention to a form of carmnoma of tie aVin 
oi tie face to which he has ap^died the name cralcr^fom vJerr " The 
growth uanally begma aa a pamleaa papule wifeb after reaching a 
certain aite breaks down into a Urge central cavity The tumour U 
ufually of rapid growth but apparently showi JitUe tendency to affect 
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tlrt Ijrmpliftbo gland*, ot to recor after remoral It ha* been loggeated 
timt it m«7 arm in the aebaceoas glanii*. 

In the neck it oocanociaOy happen* that a haid. deeply teated 
tnmoor deaiiy not ongmatiag m the ikm provei to preaent the 
ftracrtore of a eqaamoai earanotna. In noh ca*ea it u moot probable 
that a TTT«n primary gro«th m aome part of the mtHuc* membouie 
of the throat fooh a* the imaa pynformi* ha* eaoaped detection, ind 






Fig ISS. — Ukerated auxliumia of ^leck. 

mm*r tmiv ^ A M. »mrter\ 


that the tomonr of the neck u a aecondary glan jpTir depcwt. We 
bare met with two cue* of thi* nature in which it appeared prob- 
able that a aecondary earanoma in the IjmphatKi j^andi of the neck 
had renilted from a primary growth on the bp that had healed epon 
taneontly In one of theae caaea, that of a man under the care of 
Chuftopher Heath, the tmoour whioh formed a hard mtM below the 
jaw prored after eioisioo to be a upiamoTi* ctromoma, and there 
waa a hiatory of a unaH nicer oo the hp which had healed after eautenaa 
tion ieaTmg a cnftll eoar In the other oaae, a email aore on th* lip 
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mtereat and a rtnkmg example of a ohrotuo inaammatoTT- Icaoci 
pawmg impcroeptiUy mto malignant diacaae. Rowntie©, who hu 
made a study of this eubjoot, found that, up to 1909 II casee of 
X ray carcinoma bad boon rcooidod In C of tbeoe 11 case* the 
growths which appear u typical oaroinomatoua uloci*, were mnl 
bple, occurring on diSerect flngera or on both bauds, and m ooe 
case on both hands and on the ohm. In the oocurrenoe of pjgmenta 
taon and warty growths, the dennabti* prodaoed by X rays ckwly 
reasmhles xerodermia pigmcntoanin a disease m which squsmous 
carcmoma also occanonafly saperrenee. By expcemg the tails of rati 
to the prolonged ncbon of X taya, Rowntioe was able to studv the 
changes occurring m the skm. He found that m the most expoeed 
parts the ohangea were of an ntropbio nature both as concerned the 
epidermis and the epidarmal appendage* of the oomun In parts 
leas directly exposed, the changes m the epidermis and its appeodsgts 
were of a hypertrophic nature. The oantrast between these two results 
was vary strflong m the rabbit a ear the atrophio changes being tetii 
m tbe exposed surface, and the hypertrophic ohauge* bemg produced 
by penetration of the rays to tbe oppoaite surface. It u appaxesUy 
by the itonalataig eSeoti oanaed by moderate degreea of exposure 
for long penods that X cays prodnoe warty epithet orergrowths, and 
m aotne mstanoea actual carcinoma. It is a fact of the greatcat mterait 
and practiaal impertanee that the rays can m eertam emumstanoes 
cause the devdopmect of xnalignant growths ^milar to those which in 
other nm mms taiHw they retard or eren destroy 

Carcinoma of the scalp sometiines ans«s in a sebaceous oyst 
and may b^m as a papiUary growth into its intenor only at a later 
stage extending beyond tbe eyst wall and mTolring the ikm. The 
tntuour may then form a very promiuent vascular mass which may 
be cJotely imitated by the aiinple ulceration of a eebeceous cyst with 
the formation of exuberant grtnulabon tiaano from its exposed mtenor 

(p 626). 

Carcinoma of the face and neck Is not unoouimon (Fig 136) 
but vanes much m its dmical aspects, bemg m some instances of slow 
growth and difficult to distmguisb from a rodent ulcer On the face 
os eleowheie, the growth may ongroate in on ulcer or scar and is 
occasionally seen aa a sequda of IttUrcuhtu lujna, begmmng most 
commonly in the scar left by the disease but sometimcf ajumg from 
a patch which ia rtiU ulcerated. 

Hutchinson baa called attention to a form of carcinoma of tbe ilan 
of tb* face to which be has applied the name axrterifarm vhrr ” The 
growth naually begins as a palnlew papule which, after retching a 
certain alxe breaJa down into a large central cavity The tumour ii 
uiuallv of rapid growth but oppaiently ahow* little teodenoy to afect 
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thfl Ijmpbitio glfcndi, or to near after remoral It bu been tuggwted 
R may utM in tbo febooeoas gU/uii. 

In tba neck it oocouanally h»ppena that a hard, deeply oeated 
tomonr ckeily not ongmaUng in tbo iJon proves to present the 
ftruoturo of a eqoamoai caremoma. In inch cooc* rt u most probable 
that a *TT\*n primar y growth IQ ooiM pGtt of the moooiia membrane 
of the throat rwh os the anna pyrifotmi* hu escaped detection, ti>d 
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Fl( 158. — incerated cardnoma of dieek. 


that the tnmoor of the neck is a oeocmdaiy glandalar depoat. We 
hare met with two eoaea of this nature in whieh it append prob- 
able that a secondary carcinoma in the lympbabo jdandi of the neck 
bod rcoolted from a primary growth on the hp that hod healed tpon 
toneonaly In one of these cosei, that of a man nnder the core of 
Chiutopher Heath, the tnioonr whieh formed a hard mosa below the 
jaw proved after exoaon to be a aqnamoiu oaromoma, and there 
was a tditoTy of a tmoll nicer on the bp which had healed after canterloa 
tion kavmg a cnall tear In the other cooe, a small ure on the bp 
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latereat, aijd * staicmg eniaple of « oftronjo mfl*mm*tary lesjoc 
PM«mg impercoptihly into mfthgnant diMOwi Rowntroe who bw 
made % afrady of this snbjeot, found that, op to 1909 ll cams of 
Xr»y caromomn had been reooided In 5 of these 11 ase* the 
growths, which appear as typical carcinomatous ulocn, were mul 
tip]©, oocxrtnug on different fingoia or on both hands, and in one 
case on both hands and on the ohuL In the ooonTrence of pigments 
tion and warty growths the donnatitis prodnoed hr X rays cJceaJy 
reetmhlM xerodenm* pigmentoenm, a disease m which egoamow 
oaranoma also oocaaionAlly saparven**. By eipoeing the taffg of rats 
to the prolonged aofaan of X rays, Rowntree was able to stcdr the 
changes occurnng in the a km. Ho fotmd that m the moat exposed 
parts the changes were of an atrophio natore, both as concerned tba 
epidermis and the epidermal appendages of the eonom In parts 
lew directly exposed the obangea in the epidomui and its appendages 
were of a hypertrophic nature. The contrast between tbeee two results 
waa very striking in the rabbit a ear the atrophic changes beiog teen 
m the exposed surface and the hypertrophic changes bemg produced 
by penetratian of the rays to the opposite snrfsce. It » apparsotiy 
by the stimulating effects caused by moderate degrees of exposure 
for long psnods that X layi predoos w arty epithelial orogrowthi^ and 
m some mstanees actual caiuinoma. It is a iut of the greatcat intemt 
and piBctioal unpoftanee that the rays can in certain ureumitancei 
Qsnse the derelcpment of malignant growths similar to those whieh m 
other mrcuinstaiioes they retard or ereii destroy 

Carcinoma of the scalp sometames acsee m a sebeoeoui oyit 
a nd may begm as a papillary growth mto its intenor only at a Uter 
stage extending beyemd the oysi wall and mTolving the sJnn. Tbs 
tumour may then form a very prominent Tsscular mail which may 
be closely imitated by the simj^e ulocnition of a sobtceous cyst with 
the formition of exuberant grsuuUbon tiieue from its exposed intenor 

(p 626 ) 

Carcinoma of the face and neck is not unoommon (Fig 156) 
but vancB mnoh in its rJinifw] aspects, being in some rastances of slow 
growth snd difficult to diitmgaasb from a rodent ulcer On the fsce 
as eleewheiei, the growth may ongraate in sn ulcer or scar and u 
occosionslly seen as a leguela of tubercwlovs lujjvr beginning jnest 
commonly in the scar left by the disease, hut sometimes sming from 
a patch which is still ulcerated. 

Hutchinson bss called attenbon to a form of caicinoroa of the skm 
of the fsoe to which he has applied the name emieT^fom vlctr " The 
growth usnsDy begins ss a pstnlen popule which after reaching s 
certain B*e breaks down into a large central canty The tumour i» 
ususHy of rapid growth but apparently shows httle tendency to affect 
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Rodent oarolnoma u a itzikmg mstanee of a tamoiiT wbleh 
althoagh imdoubtelly a maligriant gttort^ manifeata its malignancy only 
by Its (lowly prognauTB destmctioQ of tbe nmnmding tmnes, and in its 
moat typical form prwen ti tb* foatowa of an nicer withont any dofinita 
olmical ondemco of the new growth which the microaoopo reveals m its 
K ^te and edges. The biatologioal atmotnre of the tnmcnrr is beat atndied 
in aectwos of the amall, herd papnle which n»nally represents the 
earliest stage of the disease. If aaoh a section be examined micro- 
(copically a \e ry well muted epithelial new growth ta {onnd beneath 
the epidermal layer of the (Ion whwh althongh mnoh thmnei. Is 
continnona over the new growth (Tig 1S7) The growth oonaiata of 



Flf 13S. — IScroscoplc sectioQ of rodent cardnocoa, mora highly 
magotflfd to (how tbe characten of tbs cpithefial 


laige and often rery irregular of epthahal cells, those Ivmg 

next tbe atroma farming a amgle layer of colomnar cell*, while tha 
remaining oeUa are amall and elongated or irregolai in shape (Fig IhS) 
The eeUi show no tendeney to nndeigo the homy change met with 
so commonlr m sqaamoos-ceH caronomas, and thus cell nesti are not 
present, and fnither the cdU are emalier and more irregular m shape, 
and pnckle-cella are not present. In the larger cell maases the central 
cells may undergo a granular degeneration and arn«P cyitio tpaces 
occasionally reanlt. The stroma uaoaDy consisti of a nobly ceilnlar 
fibrous tisBue. The itrocturo chaiactenatxi of rodent ulcer is found 
not only m the early papular stage, but also b the base and edges 
of the later nloerated stage. The ozlgb of the growth bai bean tha 
2 E 




Fit 137 — &Ocro*cop{c tectioc of rodent fb«i*l-cell) c*reinom*- 


VclLmum firet oJIed ettention to loob tamcrar* m 1833, nmnertnii 
CMeo have been recorded. The tamoaa are CJnaJl 7 aitnated at the 
Btdo of the neck beneath the atenno-maatoid, and mUmatcly eoonected 
with the largo vtawlB tb© oyita may hare a mgoae or orcn papflUiy 
inner rarface and preacnt tb© oharaotera of a tnnionr dorelopuig in 
a oy*t rather than of a cyatio change m an ongmaDy aolid InmoaiT 
It thna aeana Tory probable that this ionn of deeply Mated eyabe 
carmnoma aruca, aa enggeated by Volbnaaon m remnanU of a btanoblal 
deft (brancbiogeoetic carcinoma) 
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Rodent oorolnoma u e ttrilcmg instance of a tnmoxir which 
although tmdcmbtallj a mdlgrumt growth manifetta iti malignancy only 
by Its ilowly progrsaaiTe deatraction of the mntmDding tiaanet. and m its 
mort typical form prwenti the faatotea of an nlocr without any definite 
endttLce of the now growth which the microaoope reveals m ita 
baae and edges. The hittologioal atmotnre of the tnmcmr u beat studied 
in aectioii* of the tmill hard papnle which nsnally represents the 
rorhest stage of the disease. If inch a section be exam mod nnctO' 
scopKally a very well marted epithehal new growth u found beneath 
the epsdermfll layer of the skm which, althongh mnoh thmnei, is 
vnntmnoui over the new growth (Fig 1S71 The growth conauts of 



rif 13ft. — lucroscople scctioa of rodent cardnoma, more falchly 
mafntfifd to tbow the characters of the epithelial cfTW, 

large and often very itrognlar maases of epithelial cefls, those lying 
next the stroma farming a tin^ layer of oolomnat cells, while tb* 
remaining oeUs are small and elongated or irregular m shape (Fig ISS) 
The cells show no tendency to i^etgo the bomy change met with 
■o commonly m aquamoos-cdl caronomaa, sjuI thus cell nesta ate not 
present, and further the ceDs are smaller and more Irregolar m shape, 
and pnckleh<ells are not present. In the larger cell masses the oen^ 
cells may undergo a granular degeneration and small cystoo spaces 
ocesnonally result. The stroma unuHy cooiisti of a nchly ceUclnt 
fibrous tissue. The structure charactenstio of rodent nicer is found 
not only in the early popular stage, but also In the base and edges 
of the later ulcerated stage. The origin of ths growth has betn the 
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occaaicm of much disonamon, but, u already stated (p 666) It U 
now generally recarded aa a baael-oell carcmoma anang m the basal 
layers of the epidennia or hair foUicIco. 

The small, firm, red pimple as which the discaae nsutUy starts, 
often after remammg unchanged for long penods or only slightly 
enlarging, becomes later coTered with a nmn1l crust on removing 
which the papule la found to be aopctficially nlcemted, and grtdaslly 
the papule is replaced by an ulocr which very slowly eitenda, chiefly 
m area. 8nch a ntdeni vlcer presents a pmkish granular or furrowed 
surface, often covered hy crusts and the edges moy be almost clean 
cut, but more often are rolled or ahghtly beaded The base and 
edges are often distinctly indurated and sooner or later the ulcer 
becomes adherent to the deeper tusues. As the ulcer sJowly and 
painlessly mcreases m aresi, it also usually mcieases m depth, and 
when oocumng m its favounte positions on the face or onfenor part 
of the scalp it may open up the nasal cavity mvmde the orbit, or by 
dertroying the underlying skull expose the dura mater It U not 
uncommon to notice some temponry sttempi at healing at pari of 
the edge of the ulcer but it u rarely that tins proceeds far enough 
to eause any acatnaal shrinking, and thua, should part of one of 
the eyelids be destroyed, the remaining portion sberws Lttle or no 
displacement or inteifemica with its movements. Rodent ulcer 
usually ocouis on the upper part of the face, espemalJy m the nngh 
bourhood of tbe inner eanthns, or on the LrantaJ nod tempccml regions 
of the Bcalp, In other mtuations it is very rare. 

It IS a remorkable featuro of the diseeso that it may progressively 
extend dunug many years and produce great loss of substsuce without 
any opprcoable effect on tbe general health and without caunng 
secondary giaudular deposits or metastaacs. In its ulcerated form 
rodent carcmoma is rarely met with before middle age, but often m 
such cases a pimple has been present for many ycors. It is more 
common in men than in women Scquerra has recorded tho case of a 
girl m whom a pimple on tho lower eyelid first noticed m the (aiteenth 
year developed mto a rodent nicer and another in which it began 
at the age of II In the lormfr case tbe patient bred with an unde 
who bad a largo rodent ulcer on tbe forehead 

Rodent ulcer is occaaionally multiple but it is very rarely that 
the growths exceed three or four m number Adamson has, however 
recorded two cases in which tbe separate leaions, some nodular and 
others ulcerated numbered respectively twenty or more and thirteen 

Tbe diagnosis of rodent ulcer from syphilitic nod taberculous 
ulcers IS rarely difficult am! from an ordinary squsmoos-cefl caronoma 
the diagnoBS is based not only on the absence of defimte tumour 
niasset, but also on the prolonged couise of tbe disease and tbe 



RODENT CARCINOMA 


s^i 


*b*e«po of gUndulw InTOCon. Occaiiomdlj bowerer the huto- 
logretl Btroeture BsuiUy ueoafttod with a rodent uleor ts locnd in a 
tumour preaenting dim^ loature* moab mow like tluwe of the eommon 
fnn g atin g fonn of cotoiieoita caroiiKmi*, and caiea alto oecur In which 
the tomour imtetd of appearing aa a depwtwd nicer take* the form 
of a ahehtlT raised platran. not ncctasanlr uleerated on the enrface 
(Fig 159) 



Flf 136 — ICeroacotilc aectioa o( amall ocm-okentMl tumoor of 
iMn , haTinc the blatalo^cal atrodoie of rtxlent cardooma. 
(The tumour wai remoTed bj Lord Lister from the buttock.) 

It win thus be teen that the dlBereatlal diagnosa between the 
baaal-ccQ esumnoma of the aVm and the ordlnaiy aguamous-ctU form 
maj be impoaBible without nuctoacopio eiaminahon. Darier has 
Qkdecd shown that tomoora havuig an intermediate atrooture are 
occaaionallj’ met witL 

The tcaulta of the treatment of rodent ulcer bj irradiation 
are much more faTOurahle than m any other form of mali^iant growth. 
It is indeed the only form of malignant tumour m which nradiation 
ean be seleetod as an altmjattre to opemtion even when the tumour 
IS b an early and operable condttioo. Radium la preferable to X rmya 
for the purpose and can he ap^ud on a nltahle airm applicator 
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Oaroinoma of the llp« a common m tlm lower Injt mo m 
a» oppor lip Tina, of 2il cues eonsctftj by Hownireo in only 
0 WM tic upper lip the storting pomt of tie discoso. Coucer of tbo 
bps a much more oommou in men tboa m tromim ond m o Isrgo pro- 
portion of ooKS rcsnlts from tio imtodoo of the stem of a tobacco 



n* no. — CArdeoma of lower Ep. 


wpe the rough hot abort ftrm oCtho la!x>njTT$ dtj ptpe 

md tbo lUJToo “ countrman » bp liw been applted to it (Hg 110) 
The Average ago *t T.hwh the dweaoc begins w tw jeona It ruoaily 
b«nm on tbo edge ot tbo kvwer lip aljoat midwav l>etTMn tbo R»d(Ut 
lino and tbo angfo of tbo mootb, lu « #m*/l warty groirtli femre or 
nicer Beneath the foriico a deOnHe buttoc liko lodnration can b« 
felt even in the early rtage*. At tbe diwa* advancea, an InegnUr 
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ul«r h*vlrig the ohinfitere »lre«dy deecribed in •qnunotn cardnonu 
of other part* of the ikin revolt*. Tbo lymphabo glands flat mvaded 
ire thoBB of tbo fnimental or BobmoxiDitj gronp*. 

fkmmfima bwfiimmg m tbo upper bp wpecuDy il near the 
middle line, tende to epieid to the alvecdir border and to the 
columellft, bot Uteimllj ahowi lometimM 1 taidenoy to bo limited 
by 1 hno a ihort dutince from tbe •ogts of the month. The glands 
chiefly affected are the sobmaziUaiy the maiHlaiy whwh lie on the 
surface of the lowrr {aw at tbe antenor border of tbe uiaaeeter and 
sometmKS the baodnator group whloh be m the snbatacoe of the cheek. 

It ts doubtful whether the removal of a amall oartmoma of the 
lower bp by the osoal V-«baped InaaiaD u an altogether satisfactory 
method, and it u probably better to adopt tbe method adnsed by 
Oheatle, m which tbe mcjsiana Btartmg fr om the margin of the bp 
diverge at first and then converge to meet bdow the lower border oi 
the }aw In more extensive cast* a pUstio operation is neoeesary 
to repair the bp In all oases tbe ooarespCiDding glsods, whether 
palpably enlarged or not should be reaoov^ and il tbe disease is 
sear the Une of tbe bp tbu ahosM be done cm both sidea. 

OorolnomA of tbo tongue ts nnfortnnately of very commoo 
ooenrrmee, and u diseosaed at length m another part of this work, 
so that only oertam pomti beamig on tbe general features of the disease 
need consideration here. Tbe growth may ante at any pari of the 
sttrface of the tongue, but the favoonte Bt« is the lateral border at or 
about ita middle. Other important ntuatione are the doisum, where 
the growth a paiticulatly baUe to be oonlosed with gumma the 
extreme base, where the disease may be overlooked until it reached 
an advanced stage and lastly the under surface, often near the 
frwnom where the growth tends to invade the floor of the mouth 
and the mandible. The tnmonr almoet always has the itruotare of a 
sqaamoos-ceH carcinoma, and as m other iituabons, may assume 
a warty or sn ulcerating form, whflst m the largo majonty of coses 
some definite preoanoeroas oondibon eun bo recognised. In many 
instances the disease anses at a spot where the tongue hss beou per 
Bstenily imtsted by a oorioos tooth, sod it is extremely important 
to rtoogmiB that a small ulcer on the border of the tongue which proves 
mtractaUe and refuses to heal after the temoval of any imtation 
c a u s ed by tbe teeth should be regarded with grave suspicion and 
eim s ed - In other cases the growth originates in the spot at which 
the stem of a tobacco habitually oomea in contact with the tongue 
and causes a local change tn the mucous membrane to the 

changes met with more diffusely in chronic superficial g^oerihs. 

In the most marked cases of the Utter afiection, syphais is the 
causal agent, but m some mstanoes there is no evidence of a syphlUtio 
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taint and the change* m the mucoaa membrane are aasociated with 
oral sepsiB, aloohoho cice*8 and ohromo dyspepeia. The moot common 
manifestation of ohronio anperficud gloemtis i* the procnce of emooth 
white or hlmeh white patohe* (l«u“plaloa) m whwh the papflle are 
more or Ie« completely absent. In aMooation with thia condition 
fiimrea and eupeifiaal ulcers are common, and another not uncommon 
result of the chronic inflammation is the fonnation of a slightly imieed 
warty patch in which the papQIs instead of ahnnking, remain per 
manently hypertrophied. The nnportant part played by this affection 
of the tongue as a precursor of canoer was first pomted out by Hnlke 
in 1864 The malignant growth may ongmate m any of the 
festatioDS of the superfloal mffammation, but eapeciaHy in a fissure, 
ulcer or warty patch (Fig 141) 

It will thus be seen that caremoma of the tongue rarely minifesti 
itself SB a distinct growth on the previously healthy mucous membrane, 



Flf 141 — Cardnotna of tongue, developfng In a warty patch 
Caused by chronic superfld^ glossitis. 

but usually appesrs as a modification of a previously CLnsting ohronio 
inflflTTiTTi afnry lesioru Butlm, wbose eipencDce of the disease wss 
unnvalled, rtcorded a senes of cases illuitTntmg the earliest stages of 
cancer of the tongue— conditions previously regarded os precaccerous, 
but which were p iored to be Bctonl cancer by careful inreatlgation 
in the laborattay of the Jmpenal Cancer Beseareh Fond Four con- 
ditions were specially described by Butlm 1 a flat, very slightly raised 
smooth red, glaied plsqne, feeling lie a thm piece of gnstle In the 
surface of the tongue, and closely resembling a pnmsry syphihtk 
iMion S, a white, warty growlb not ulcerated and scarcely mdnrsted 
at its base 3 a slight tluehenlng and hardening of an old ktucoplakk 
area 4 a nodular plique red and beginning to ulcerate with 
drawing in of the surrounding tissue*. 

A eaxanoma on the side of the tongue tends at on early stage to 
draw npon the mucous metnbnme pairing from the tongue to the floor 
of the mouth, and thus the tongue at the affected port u fiied or 
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“ UMhorwl w tli*t when protroded the bp devutcB towtrdi the 
iUccted aide. A* the ilnwaM •protdi, it tcndi to Manme one of two 
forme In ono ft retaini a wartj charactef and m the other nloeratpe 
and fongatca, deatroying the anhotanco of the tongne extauireiy 
althongh aomebmei ihowing a pronounoed tendency to bo limited by 
the middle line. 

The diitnbnbon of the lymphatic* of the tongue m rdatlon to 
the ipreed of caminonia and the treatment of the dieeaeo haa been 
caref^y itndied by many obaervea. A valnsble contnbntion to 
our knowledge of t><n aabject haa been made by Jaaueaon and Dobaon, 
baaed on the examioaboa of mjected ipecimeoi. The glanda con- 
cerned are (1) the aobmerrtal groqp lying m the trian^e formed by 
the anterior bcltlea of the digaatno muiclea ( 3 ) the mbmaxillarT 
group, lying between the aubotaiillary nlivary gland and the lower 
border of the mandible, and ( 5 ) the deep cervical group lying along the 
line of the great vetaela. Tl» thud group may bo dmded into an 
upper act, extending from the t>p of the maatcad prooeaa to the tendon 
of the omohyoid, and of whioh the EQo«t important project* at the 
aataDOT border of the fterno-maatotd bdow the an^e of the mandible 
(jagulo-diga«tBeh and a lower aet, beneath and behind the lower 
part of the itemo-maAoid, and of whioh the jugulnomohyoid gland 
u the moat oonsplcaoua. In front of the aroumvaUate papUlo two 
aete oi lymphabea— marginal and central — drain the pleru in the 
mocooB membmoe. The marginal veasela, whxih dram the oater 
third of the domm, the marjpn. and tbe tinder Borfaoe, paaa to the 
•obmantal, eubmaxillary the jognlo-omo-hyoid and the jugulo-digaa- 
tzK and other glanda of the upper octtu*! group. The central Teode, 
diainmg the remainder of the upper anriace of the tongue, deacend 
between the gemo-hyo-gloHi tnnaole*, and reach the deep cemeal 
glandt, especially the jogulo-digaatno and jugolo-omo-hyold, and the 
aabmaxaiery ^ands. The Te«»ela from one nde of the middle Itne 
of the tongue paa to glanda oo both aidn of the neck. Laatly tha 
lymphatic* from the plexni 10 the mnooua membrane behind the 
otroumralUte papdlB paas to ^nd* of the deep cervioal group. The 
efferent reaaeU of the aubmental ^nd* pua to the inbmaxilljaTy 
and jagulo-omo-hyoid gland* those of the anbinaxillary group pea* 
to the jogolo-digaatoo and JogoJo-omo-hyoid ^andi and thoee between 
them. Probably the jugulo-digaatno gland ta mo*t frequently the first 
that u palpably enlarged, and can be felt alightly below and behind 
the an^e of the mandiUe. 

Lenthal Cheatle, from hb obaerratioiia on the mode of qir«Ad of 
cancer m the aubatanoe of the tongn% belierea that it a determined 
largely by tbe arrangement of the moade*. He find* that when the 
diaeaae begua m the antenor two-thirda of the organ, the hyo-gbaana 



tumours 

u til. mnicle ^ urridnj, M>d. m . cue la rhoh th« Icngu, b.d 
bB<m removed by an mtrmbnocal method, . depewt of growth im 
lound m the pert of thia moide which had been left 
i Tr^tment— It la unpowble here to refer to the operitire 
methoda employed m the removal of oatemom* of the tongue m the 
difierent aituatioDa m which it may occur In a very early caaa, 
when the W condition u very likely anapiaouj rather than evi- 
dently malignant, it ahould be anffioiently freely eiaaed by moBoni 
BO arranged that the edge* of the wound can bo brought together 
by iuture*. The diaeaaed tissue la carefully microacoped, and if it 
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Carolnoma of the Jaw* u repwwnted bj two dutmct 
fonn* of tTunont (1) ctremoma of tha mucous membrttQO of the 
gams or herd palate and (I) oftrclnoma of the muoouj membrane 
lining tho maxillary antniim 

1 Orcinoma beginning In the mncoaa membrane of the guma 
or h»rd palite la unafly of the well marked aquanioui-cell Tanety 
and on account of the cloaa connonon of the mucous membrane with 



Flf 143. — Mlcroacoplc section ol tabular cardnocua of antrum. 


the penosteniDj tends at an eady stage to inToIre the bone. In some 
cases, especially on the guma, tha disease ssanmes a wmr^ form, and 
u apt to be mistaken for a sunpla papOkma. la other eases the 
groi^ begins as an doer and, as it advances, causes loosening of 
the teeth, and erpo sui e or sven ncerona of part of tha alveolaa. The 
condition may thns sunalata eimpla nedons, the fongating mais es of 
the Tilccrating growth, bemg mntakea for the promnumt granulatkns 
aronud a sequestnun. Carcmoma does not often hegm in th e mncons 
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membrane of the hard palate, but u very eenoua on account of lU 
liability to invade the antrum and tbence to extend m a manner 
to a tumour beginning pn manly m that canty An ulcerating caroi- 
noma of the hard palate may present very little endence of new gro^rth 
and for thia reaeon la bable to bo mistaken for lyphUitio olcetabon, 

2 Goremoma of the antrum presents oonsidcrabJe vanatloos in 
its histological structure dependent probably m part upon whether 
it aosee m the oolumnar epithelium of the surfaoe of the muooue 
membrane or in the mucous glande. In some recorded the 

tumour assumes a papillaiy form and has the structure of a oolcnnnar 
celled ooranoma, but more often it oocars as a soft, solid tumour 
mdietmguiBhable with the naked eye from the sarcomatous tumours 
which also onso m this Btaabom Tumours of this fnrm vary m their 
mmuto structure aometimee havmg that of a epheroidal-oen carcinoma, 
whilst m others the alraoh present a himen surrounded by several 
layers of spheroidal or polyhedral oella (tubular caremoma, Big 143) 
or by eells having a more or less coIumnsLr shape. 

A carcinoma of the antrum may dU the cavity without produaog 
much axtemal evidence oi the serious nature of the disease. lAtar it 
tends to penetrate the bony walls of tbe cavity encroaebrng upon the 
cheek, orbit, nasal cavity or mouth, or projecting backwards uto the 
naeo-pharynz or pteiygo-maiillaiy regton. £rteaisioii of the disease 
m the last mentioaed direchoQ is unfortunately sometamee discovered 
d mTfig operatnin upon a case regarded as farocrable for complete 
removal 

Oarolnoma of the pboj^iuc has been specially studied by 
Trotter in relation to the symptoms prodnoed by the disease and the 
nature of the operatjve procedures required for its removal He has 
engg«ted the following daasification of growths m this region (1) 
naao-phaiyngfol (2) oro-pharyngeal, (3) epOsiyngeal (4) tumours of 
the pynfonn sinus, and (D) bypopharyngeal In the naso-pbarynx 
squamous-cell carcinoma is very rare, malignant growths in this 
region bang usually eDdotbebomos or sareomaa. The oro-pharyngeal 
group mclodet carcinoma beginning in the t onsil , the anterior pQJar 
of the faucet, and the pharyngeal part of the tongue. When begin' 
mng m tbe tonsil or spreading to it from the faucial piDar the growth 
tends etpccially to spread downwards towards the pynform sum*. 
The epilsryngeal group of Trotter includes growths beginning m the 
epiglottis or arytisDO-qji^ottio fold and usually deacribed as erlrmno 
caronoma of the larynx. The pynfonn sums is the recess or divertn 
julum of the pharynx between the ala of tbe thyroid cartOsge and 
tbe upper aperture of the larynx and carcinoma beguming in this 
region fs eapeclally luHe to escape detection even when 3<!CODdajj 
depoaits have already formed in the cervical gUnds. The hypo- 
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phoryDgttl growtlu affect the lowemt part ol the phiryni, induding 
the poet-cnooid region, end occasoa early difficulty in nraHowing 
It u intereating to note, m pointed out by Trotter that in thk Urt 
•itnotion camnoma u moft common m young and middle-aged Tomen 
whereaa m ah other utnationa in tho pharynx it ocean chiefly in 
middle-tged and elderly men. 

Oarolnoma of the natal oavlty n cot oommon. It may 
be of the aqaamcma-cell or ephercadal-cefl fonn, and the moat common 
Htnattona in which the dtaeaae Btarta are the aeptiun, the anterior 
parts of the floor and outer wall, and the ethnwtdal region. The 
growth tends to spread into neighbouring eaeitiea such as the antrom 
and in some caaea the natore of the disease may be ohaenred by the 
presence of nasal polypL 

Oarolnoma of tallvary glandt u rare, and is alwayi 
of the spheroidal-cell form. It u loa rare m the parotid than in 
the other giandi, and may occur aa a growth of conaidcTahle hardness, 
or in a eofter form mdistingmshtble duueally from a aarcoma The 
diftinotion between a malignant growth of the psaobd gland and an 
endothelioma in the parotid region 0 rarriy diffienlt the fonnez 
presents itself as a deeply flzed tomour filling the hollow behind the 
rtmos of the ]aw whereas the eodothelionia is nsnally in the eaiiy 
atsgee at least, more snpetfleiaBy placed and aften freely moTsUe. 
Fanlyiu of the facul nerre may reaolt, and in the ease of a tmno a r 
m the parotid region is to be regarded as a certain indication of its 
malignant nature 

In the later stages a earmoonia of the parotid gland may inToIre 
the thn and nlcerate, the condition closely l e sem blmg tii»t resulting 
from an nicented aqaamona caremoma of the shin with aecondary 
deposits in the lymphatio glands of the parotid regiocL 

Osuroinoma of th« thyroid gland is oaually of the 
sphemdal-cell fonn. The dtsesse tends to derdop in gjands which 
are already the seat of s simple enlargement, and is therefore nMst 
with most commonly in loeshbes m which goitre is erndemio. Berry 
has pointed ont that, eren when a hiatoiy of pre-eadstuig enlarge- 
ment cannot be obtained, the presence of oysts or of areas of oal^ 
Gabon in the tomour aften affords evidence of prenous of 

the ^and 

Tho histologkal oharaotera of the tumour vary wrthm wide hmita. 
In some instances, aa in tho tumour illastrated m ^ H4 the structure 
IS essentuDy spberoidal-oelled in other cases the epithehum awumei 
a more cubical form and surrounds a definite Lumen whilst m certsm 
rare forms of caremoms the tumour retama, In both the primary and 
secondary depositB, a striking resemblance to the normal thyroid tnsue, 
and connsti of aheoh contaming odlold substance. Stfll more rarely 
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the tumour hai • papillary atructure, and in more than one recorded 
C«e of thu nature the game rtructure wag preaentcd by tie secondary 
depoata m the lymphabo gUnda. 

In ita macroecopio feature* caroujoma of tho thyroid prwenti 
equally marked vanationa. In rare cares the whole gland is infiltrated 
by a soft growth, which oicept on mi£ax#oopio aiacunahon. if mda 
tingmahable from a aarcoma. More oommonly the tumour u hard 
and nodular and, if limited to part of the giand, may present such 
a degree of encapsulation as to produce a oloae reremhlance to a 



Flj JM, — Mlcn»coplc section of cardnema of thyroid gland. 


aimplo adenoma. Lastly it la very important to bear in mind 
that in certain ousef of carcinoma of the thyroid the nated-eye 
appeejancea of the disease are mdistinguiBhable from thoeo of a simple 
colknd gcatre. 

At a comparatiTcly early stage a carcinoma of tie thyroid tends 
to encroaoh upon the strocture* outside the capenle, and tho tamoor 
thus becomes fised. Extension to the trachea la moat common the 
growth inyolving and finally okrerataig through the mucous mem 
brane. Berry sUtes that although tho muscular wall of the pharynx 
u often implicated the turiKtar very rarely penetrates the mucous 
membrane. By its further growth tho tumour may become adherent 



CARCINOMA OF THE THYROID 57J 

to md CTcn mirroand the Urge vcsBeli of the necL, and may canw 
parnlyna of the recurrent Uryngeal and aympathetic nerrm. 

Metaataaci are Tory common in caioinoma of the thyroid aome 
forma aCcchng i>articuUily the lymphatic gUnda of the neck and 
thorax and othera occurring way of the hlood-atrcanL The 
frequency of tha latter u no doubt explained by the character of 
the Wood vea«la, which often hare not the naufll form of capOlanee, 
but are irregular amuaoid apaoea in the very dedicate stroma, the endo- 
theimm bounding them being m dmwt contact wrth the epithelial 
eeR maMs. 

The metaataaea are particnlaily common m the bonea, Thwh, 
according to lambaoher are affectevd in 37 per cent, of the caaot. 
Theta tccondary bone depoaita are aometimeB ranaikablo for the 
titraordmary way in which thair atrooture imitate* that of normal 
thyroid tiaaue, and aJto in the fact that they may pnlaate. The first 
oaaea of thia natore were recorded by Cohnbeun and Max Rnnge m 
1876, and were fofloaed, in 188(^ by Morru • case in this oountry 
In the Utter aecondary growtha were preaart m the left panelil 
bone, right cUricle, and both femora, and rt waa only after inweatiga 
tlon by a eomnuttee of the Patbologieal Society oosaihiig of Marcoi 
Beck, Batlm, and Qodlee, that the redation of tha bone tumoma to 
an enUrgement of the thyroid gland waa eatabCahed. Since that 
data numenoa gmdaf caaee hare been reeorded. 

The great ehmoal Importanee of thia aspect of carrmoma of the 
thynxd dependa opon fact that a aecondary bona depoait may 
alone engage the attention of the aorgeon, wbila the exiatenoe of an 
enlargement of the thyroid may be oreclooted or diaregarded. Many 
mistakes of this kind are on ncord, and m more than one instance 
a pulsating secondary tumour of the sternum has been mistaken for 
a thomcio aneniytm. 

Ilebb haa recorded the case of s man aged 41 who was admitted 
into the 'Weatinmster Eo^tal tuffemig from paraplegia and anguUr 
curvature of the upper doraal cpme. The lymptoiM were of two 
yeara duration, and were aooompamed by great emanatioTi. At 
the post mortem examination a mass of growth was found Involving 
the bodlea of the Hoond thnd and fourth doml vertebne and eaudng 
presnre on the spmsl oord. There were also nooMious secondary 
growths m tbe lungs and kidneya. In the Bthmaa of the thyroid 
body was an encapsuled, partly cjatio tumour as Urge as a hm a egg 
The pnmary and secoodary gtoirths ctmnated of foflicJea, Imed with 
epithelium, and containing ooBoId anbataoce. In sneh a as thu — 
and other iimiUr ones are on record — the surgoan u reiy apt to regard 
tbe oandiboci of the spine as tubenuloua and tbe anooated enlarge- 
ment of tbe thyrotd as unnnportant. A careful examinatKin of tbe 
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breast, tiiTTOid or prostate wmj a5OTd vaJaablo e^idenoe m osse« of 
obscure bone tumcmis, or m ease* sospeotod to be mstauoes of tuber 
eulous disease of tbe tpme m middlo-aged or elderly subject*. 

In considemig tbe fustologicnl vonotions of oarcmonin* oocunmg 
m connexion with the thyroid gland, Langban* refer* to tumour* 
probably arising in the parathyroid*, os desonbcd by Kooher a* ■well a* 
to others poesibly ortgmating m tbe lateral thyroid rudiment to which 
attention wa* first drawn by Qetxowv 

O^rolnotna of the i* olmoet myanably of the 

squamous-cell form but a fow instances of oolumnar-cell growths, 
probably ongmating in th* mucoo* glands boTO been recorded As 
a rule, the dorase arise* independeDtly of any pre-exutnig pathological 
oondition and, contrary to what might be expected it u said that 
there ts no eyidence that it occurs as a sequela of poehydermia of 
the larynx. The form of carcinoma asoaUy Jaiowii as ertnnsio caro: 
noma of the larynx has already been described a* the epilaiyngeal 
Tonety of oaroinoma of the pharynx (p BYO) In the larynx proper 
the diaeaao usually begins m the Tocai cords or Tcntnoular bands 
it mostly pursue* a slow course, and invasion of the cemetd lymphshe 
glands u often abeent up to a late stage. 

The groirtb present* the tame vonatsona m its nahed-eye appear 
anoe* as are seen m squamcus-oellcd oaranoina elsewhere, and may 
be warty or ulcerating On the ■vocal cords the earliest Egtt of the 
disease may be, according to Semen, a unilateral oocLgestioti a difTose 
rod uneven mfiltiaUcin, & brood based wart, or an uneven fnnge-liko out 
growth. Impoired mobility of the aflectsd cord is on important Egn 

Ostrolnoma of the long may be of the apberoidal-cdl or 
oubical-cell form. It may commence m the hflum of the long, origm 
tfang probablr in one of tbe bronchi or in the centre of tbe lung, 
ha^ving its ongin either in tbe alveolar epithdmm or in the epthdiuni 
of the bronchioles. In both forms secondary depoati In the broochfaJ 
glands ore common. When tbo growth onginatee in the hflum it 
tends to *pr<*d into the lung bsiue and to obetruot the bronohj 
leading to pulmonary collapse and bronchiectaiis, ond it may cause 
diffuse infiltration of the plearu. A canauom* beginning in tbe 
aubstance of the lung may undergo necrosi* and give nse to 
pulmonary hamonhage. 

Caxolnoma of the cB*opha^ uvutlly occur* a* the 
aquanjoui-cefl form, with well marled cell nest formations, but in 
rare uutancea, possibly when the growth ongmates m tbe cc*opbagea] 
gland*, tlio atructure i* of *pberoidnI-ccU form and in turoonr* at 
the cardiac onfice the itructuio may tuggest th*t the growth 
ongmated m the stomach The disoaae, which U common especially 
m m ^ D occ ur * most frequently at one or other extremity of tfc* 
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ccaophAga*. or at tb« lervl of the bifiirettion of the trmcb««, where the 
asKphagof ts crooed by the left bronchos. The nskcd-eye chsrseteis 
of the disease vary widdy and whilst in some cases an annntsr stnotnre 
fibrous in appearance, resolta, in other eases the growth involves a 
eoftaiderable length of the osnal and leads to vary extensive nloeratloa. 
In the nlceratrag forms the growth frequently spreads tbrongh the 
wall of the «Bsopbagai leading to a fistnlons commnmcatioa with the 
traobea or bronchof opening op a neighbcmnng blood vessel, or caming 
iopporation in the adjacent tissoes of the nech or thorax. The extent 
of the g^ndular invason varies greatly being sometimes absent 
sometimes limited to the oemcsl gUoda, and in other cases prodncing 
a large mediastinal tnmaiir. 

Oiarolnoma of tbo siomAob. — The stomach u ooe of the 
three organs m which oaxcmoma most commonly occurs, tbe other 
two being the breast and the nteroa. 

In its min TTta itmotnie carcmoma of the stomach present! two 
formi, the epithdUal ctUt u one having an undifferentiated spheroidal 
oell form, and in the other retaining a mote or Icse oolwcal or colomnar 
shape (Fig liS). No sharp line can be drawn between these two 
vanebei, brrt while the former tends to manifot itself as an nicer 
or indoiaticm or u a fnngatmg tnmcmr tbe colomnaT-cell carcmoma 
almost always tanunes the fnsgstiDg foniL OccaaiODally the growth 
ondergoes extensire cofloid degeneration. The evidence, both duucal 
and patholoQieal, that oaraooma may oogmate in a ehronie gastno 
nicer u very eannDcing, The clinioal rndence u afforded by the 
fact that ID a considerable propoitioa of cases there a s long anter^ent 
historr of symptoms snggevtive of chronic pastno nicer The patho- 
logtesl evidence his been stodied chiefly at the llayo rSinir jn America 
and by Moymhan and fiberreo in this country Moyiuhan finds that 
m 25 to 30 per oent. of caremomas of the stomach removed bv opera 
bon the malignant change appears to have originated in a chranio 
nicer and that in 10 per cent. ^ appsrenUy simple ulcers removed by 
operation nucroseopw cxaminataon shows the appearances of early 
carcinoma. Sherren found similar evidence m 22 errt of C9 caicuiomas 
of the stomach removed by operation, and in 11 ont of lOO apporcntlv 
simple nloen caionoma was found in tbe edge of the nicer 

The favounle ate of carcmoma of the stomach u the small cam- 
tare near hot not at the pyloma. Lets common eitaatjonj are the 
posterior surface and pylonii, whilst more rarely it occurs at the 
great curvatore or cardiac onfiee. 

As seen at an operation, unJew the growth boa spread to the pen 
tones! sorface producing opaque patches, or caused metastsses in the 
glands or elsewhere, a maJignant nicer cannot certainly bo distingmshed 
from a simple chronio one, and tbs amount of induration Is no guide. 



Ab alretdf mentaoned microecopio emmiution ni*y afford the 
only proof that a ckromo ulcer ia malignant. Sometime*, howercr 
it la poaaihle to recogniia witli the naLed eye the mabgnant change 
in a chiomo nicer one part of it preaentuig a hard craggy ranted edge. 

A carcinoma beginning m the legion of the pyloma tendi to ipread 
mto tie body of the atomaoh but not into the dnodenunL It extendi 
chiefly m the anbrnncoua tueue often enpemally along the omTaturea, 
and tenda to inTede the lymphatic glands irhioh he m the amall omentnin 



Flu 146. — Mlcroacopio aectlcm of eohnunar-eel] carcinoma of 
fftomacb. 

and along the nght half o£ the great curvature between tbe layer* of 
the great omentum, A ctsiaideration of the mode of ipread of caroinonia 
of the pyloma ahoir* that m the removal of tbe diaeaae by operaticn tbe 
duodenum may miely bo divided a abort diatanoe from the growth bat 
that m the atomaoh the eection mnat be made m auoh a wav aa to inclade 
the whole length of the amall c u r v a tur e and a correaponding part of 
the groat curvntnre, whilat, m dividing the omenta attached to tbe 
portKm of atomach removrf the aection muat be so planned aa to 
remove the glands along the two eurrabire*. 

Among other forma aaamned by caianoma of the atomaoh b that 
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m whkh the di»e**e, tuuillj beginniag fa tlio region of the pjiontt, 
gradoiDy InTolTW a large pert of the organ bj oxtendon along the 
•ubmnooui ooat, producing a condition of general oontraotion and 
thwkomng which preaenta itaell aa one form ot leather bottle atomaolL 
In the fonn of the diaeaae an faragolailf giobnlar or 

cauliflower-Dko maaa of growth maj project mto the cayity oi the 
ttomach, or the tnmour may mvolve a oonaiderablo area m the form 
of a lev promincot, izregnlady cieaTated maaa. 

An nlowted oaiemoma u Icm hhely than a nmple nloer to lead 
to perforatian, and eroaion of a large Teeael ii relatrrely rare. When 
the fangatmg tomoor b of the more highly fpegaltaed oolomnar 
celled t^ ^e tendency to inTanon of the lymph-f^anda ta mooh 
leaa tW" fa the oaac of tnmtmn of the nndifieifaitiated stonoUire 
In adranoed caaee of oaremoma of the atomaoh vanona extemicmi 
of the dtaeaae may oococ. Thna, eeeandary depoota fa the hver 
may oocor by way of the porta! smmlabcm or from the portal 
lymphaUc glande the left aaptaolaTicolat fdanda may be ineaded 
extencre pentoneal infection may ooenr by lymphatio penaeation, 
caoxiDg diSuae thickemog while aometliDei the pdTio yfaccia, eape- 
aaBy one or both oraaea, mar be involved. Thia oocnnwnce of 
•econdary depodti in the pelria may lead to mstalcea fa dUgnodi, 
aa, for laatanoe, if the oranea are favolred while the tnma tg of the 
atotnach U ctiU onprodoetlTe of marked aymptoma, and m m a caae 
ondex the care of BQton Pollard m whi^ infltrabon of the peri 
tonemn of the reoto-Toaical powih led to the diagnoau of primary 
carcinoma of the proetatA. It will tbni be eecn that fa any case 
in which caranoma of the atooiaoh fa roepected examinabqn of the 
rectum and of the left anpraolaTiciiIar region ahonld ners he omitted. 

OnrolnoniA of the Uw. — Fnmary oanoci of the brer u 
care, whereaa •eoondaty depouta, eapeoally -when the primary growth 
la ntnated fa the area drained by the portal Tern, are rery oommon. 

Primary cuonoma may onginate m the lirei cefla, or m the mtra 
bepatio biliary panagea. In the drat rariety the tzunonr haa the 
■trootare of tpberoidal-ocll oaranoma, whdat in the other H naually 
retama more or len diatioctly the oolomnar ahape of the To 

the nalced eye the throe roost important ionna of primary cancer of 
the liTop axe — (1) a aoft, aolid maia fa the lulwtaDce of the organ 
ttaoaDy the nght lobe (S) a diffoae form a»ooiated with rirrhoaia 
and (5) mnltiple nodnls* aaaooaled with cmhosia- The Iher may 
iLio bo faraded by the direet eztenifan of a originating 

in the gafl-bladder or extriiupatla drmti. 

Onrolnoznn of tho bladder la much more ^wnTp ir n fa 
women than fa men, and la aaaooUted with the preaenoe of gan-atoaea 
m probably 80 or so per cent, of the ewet. Such a relationihip cannot 



578 


TUMOURS 


be aoadenUl, and there can be no doubt that the ohin^ m the inuocnu 
membrane rwultmg from the Icmg-oontmued imtation of oalcraC k 
a factor m the canaation of the malignant doaeaee. The tumour may 
be of the cobnnnar-ceH variety ot may have an undifEerentiated 
iorm* 'whflat in a few recorded oaaes a equamouB-eeQ gitnrth hu 
readied from a metaplajna irrmflar to that eomefamea oooumng in other 
muooufl membrane* normally Imed with oohunnar epithehunn The 
growth uaually teadi to infiltrate the wall of the gaD bladder forming 
eventually a eolid man of growth with gall-ftonai embedded in hi 
centre Colloid degenerabon may occur and m rare <■>**** the tumour 
anumee a polypoid or papillary form. As the duease extends, it is 
very hable to infiltrate the adjacent parti of the hver or other neigh- 
bouring parts such as the odan or pylorus may be involved Secondary 
depoerti are likely to be found m the glands m the portal fiseure, but 
metastaue elsewhere are very rare. 

In the lar^e biliary daots carcinoma is moat frequent at 
the junction of the cystic and hepatic dactj and at the tenmnabon 
of the common hfle-duot, and la an noportant cause of obatruotive 
jaundioe. The character of the growth is smnUr to that oconnang 
in the gall bladder and it may present itself as a nodular mus m 
the lumen as a dense growth surrounding the duct, or as a warty 
or viUonj excresoence. Carcinoma of the termination of the oommoa 
bOe-dnet begins m the ampoHa of Vater and mav pi eafpt itscU u 
a small Eat ulcer m the dQ<^eoam or as a fangatmg or papfllary pro- 
jection Unlike carciDomA of the gall bladder the disease oocumeg 
pnmanly in the ducts is rarelv assoosted with gall-stonea. 

Oaroinoma of the psunoreftn u rare. Among S 006 eases 
of oaromoma eiammed post-mortem collected by Biach from three 
Viama hosptala and quoted by Robaon and lloynihan the pancreas 
was the aeat of the disease m 29 oases. The tumour is usually a 
sphenndal-cell growth of the hard vanety hot the growth may bo 
columnax-celled end sometimoB presouts colloid degoneratioii- In 
rate instanoes oystio changes in the tumour have been so prononneed 
as to constitute one variety of pancreatao cyst, A bard careicoma 
in the head of the pancreas, which is by far the most oommoei form 
of the disuse is of great clinical noportance as a cause of ohstructive 
jaundioe often asiooated with coimderabla disteimon of the gall 
hladdci. 

G&rolnoma of the Intostiiio n usualty oolmnnar-ceQed (I^ 
131) bat the degree to which the columnar shape of tbe cells is 
pi e ^ i e d vane* very greatly so that, as already described whilst 
m some tnmoun the ah-eoli are m parts lined with a single layer o! 
fifJnmnaT m others the cells prolifeTate nregulariy and partly 

fill the lumen, and in yet others the cobimnar typo is so entnely lost 
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that the growth baa « rpherotdal'ceQ ftrochire. OcroIaomAt of the 
iDteedne not tiQooinmcmly undergo exiantrre eollotd degenerstum. 
The ohange begina mth the appearance in the cell protoplaam 
of clear o^oml^ highly refraotiDg droplets, wbwh gradoallj enlarge 
and ooaleaoe until the oeQ ia replaood by a gelatmooi maaa. By the 
f nmc n of the adjacent oalU the alreoD become hUed by a jeOy like 
fnbetanoe, >o that m thoae porta of the tumour in which the change 
ta most emphatfo all eviddaoe of ita epithelitl nature may be loet. To 
the naked eye a eoOoid 
cancer preeents the 
appeairanoe of a deli 
cate fibroui meahwoit 
the apaoea of which 
are filled with the 
colottrieti or yeDowish 
brown traralooent ma 
teruL 

In all porta of the 
inteatme a eoraaoma 
may be met with m 
tbiM chief fonna of 
grOWth'-ai a •hrmlring 

fibtooa fonn eajrcng U 1 
■Tianl^r atoottin u an 
nleer preaentiag the 
ohoraoteEB already de- 
aonbed Cp. MS) or as 
a fungating or papQ 
laiy maaa projecting 
mto the lumen of the 
boweL In paanng along 
the mteatme from the 
pyiomi to the anua FI* Itfl.— Cardnoma of Jcjonam, 

Teiy atriking differ 

enoea are obaeired in the Eahohty of the diflamit parti to tha 
derelopment of catemonia. Throughout the gmaJI mtmtme it la lare, 
and in the large inteatme commou. In the large int«tm^ although 
any part may be affected, H b moat oommon at the ileo-coho 
valre and caecum, at the bepafio and iplenio fleiuree, and aboTe all 
In the dgmoid ooloo cod re e t ui m, 

Oarcuioina of the email Intottine b rare. In the duodennm 
it n ilmoet unknown, except -when oeourting In the ampulla of 
Vater In the jojnnum (Fig. 146) and 3eani, carcinoma ia of tuj 
taro oocuitaicie, but u more common in the proiimil and dbtal 
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portioas than eliewher®. It may pTweiit any of the featuna aboTe 
dfisonbed, and m iti iiimnte atruotore may be of the colonmar-eefl or 
the gpharoidal or polyhedral-cell fonn (Fig U7) The efiecta of the 
diaaMo and the oomplicatfoaa are aimiiaj to thote met with m the 
large inteatine, and on aooonnt of the flmd nature of the oontenti 
there may be a atriVing abaenoe of rymptoTOB nntil almoet oomfiete 
obat ruction oocnrs. Intruaosoaption may be cauaed by the growth, 



Fig 147 — bQcrotcoplc sectloa of the cardnoma llJustimted In Fig 140. 

as m the truncmr Illiiatrated in Fig 146 which waa eitnated m the 
upper part of the jejunum and wma aocceeafolly removed- 

Oaicinoma of the large Intestine ocoun chieBy m the ritnationa 
already indicated and when caofing an annular malignant stHcture 
ia one of the moat common cauaea of chrome Inteatinal obatmotiou 
The other condibona which may aopervene daring the progreas 
of the diaeaae can only be briefly mentioned. Aa la the caae with 
fimple tnmnnra, carcinoma ia Teiy liable to cauae aome degree of 
fatoavnacepboa, Tury atnting uiatancea of which hare been met with m 

tumonn of the fleo-o*cal Talre. Secondary deponta are common In the 
lymphatio gl*"*^*, hver and pentooeom, bat metaataaea in the longi 
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anil bones tre very cjoeptjoa*!. The Intiiion oi the pentoneoin by 
lymph«tio penneetioa nuy reub the extreme degree already described 
In cancer of the stomach, and il the secondary deposits undergo ooUoid 
degeneration, the peritoneal cavity may be extencTely oocupled by 
large gelatmoos maase*. In this oocme^cm it is interesting to recall 
iri^t has already be«x seH with lef^rd to the oonditiOQ known aa 
“ pseudo-myxoma peritonri, whiob sometunee follows the escape of 
mndnocs matma] into the peritoneal canty from a ruptured ovanao 
oyst, for the appearsnoee presented to the naked eye, and even 
Tmdei tbe microwope, may in snob oases be very su gg e stiv e of 
rrJIri.^ cartxnoma (p 473). Striking mstanoes of a cmllar oondition 
foQowmg ruptur e of the vermiform appendix and dboharge of 
mucus therefrom have been recorded by Fraenkel Trotter and 
others. In Trotter's case rt was found when the abdomen wma opened, 
about a month after an attack of appenduabs, that tbe ouMatom 
peritoneum, end — colon were thioUy covered with 

rounded gelarinoos tranilooent masses, and the case was regarded as 
one of ci^otd earcmoma, oven after microscopio eiammafann of part 
of tbe omentom which was removed. A further study of tbe speounen 
and of recorded oases of pseudomyzoma animg from the appendix 
oonvineed Trotter that the oaae was of this nature— a vmw which was 
mpp or ted by tbe fact that eighteen mocths after tbe operation tbe 
patMzit presented no evidence of abdominal disease. 

By the direct extension of the prtmaiy growth fistultros eommum 
cations with neighbooimg parts, soeb as the bladder vagma, neigb* 
IxHniag eoQs of mtastme, or even the stomach, may be established 
or perforattOQ mto the peritoneal cavity may occur It a, however 
a matter of praotioal importanoe that when a mahgnant itncture of 
the lower part of tbe large intestine proves fatal by perforation the 
peeforabon often occurs, not at the seat of the tumour but through 
tbs base of one of the muhipfe follicular nieeii frequently present 
above the seat of obstmoboc especaaHy m tbe gpram- An Intestinal 
oaroinoma sometimea been known to extend t hr ough tbe 
which it has reached by way of the ro un d ligament. 

UentiOQ must agam be made of tbe frequency with which an 
nl (VI rating caioinaina of tbe intesbne is complicated by suppuratKSi. 
The piactioal Interest of this bes largely In tbe fact that the true nature 
of tbe disease msy be overiooked sboold absoess-fonnatiao oecur 
early m the eourse of an mtestmal eaneer which has not yet prodoeed 
any marked symptoms, as, fox instance, when the b In 

the ecoom. It ibmld also be noted that eertam Inflaminatory 
affections may simulate caremomm of the boweL Among «ni-h 
taons the most Important is divertloiilhas, especially wbeoi occurring 
In the Bgmold colon. The presence ofmoltl^ usually small diverticula 



of the mnooui mem'bnine which oharictenxee tha oondition mty le*d 
to Ttnooi »eoanduy pathological change*, bnt when a conadenble 
localited flbroui hyperplaaa oocin* with the prodootion of a tnmonr 
like maa*, and peihapB stenoam of the bowel and ulceration, the mom- 
blanoe to a carcmoina may be veiry oloee. Indeed, the dutinobon 
haa in eomo mrtancoe only been made aftei reaecboa of the diaeaaed 
part of the gut, and there oan bo bttle doubt that eome of the recorded 
oatee m which life haa been prolonged for many yetus after the per 
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Pig 14S — Microacoplc section of cardnold tumour of rennlform 
•ppendlx. 

fonnanoe of coloetomy for a auppoeed inoperable carcinoma of the 
colon have been cases of dmuticobtia. 

In the caxom also vanoni chronic inflammatory condition* may 
closelr aimulate malignant disease, and aa examples may be mentioned 
chrome appendicitis, the hyperplaatio form of tuberenloeai, and aotino- 
mycon*. 

Carcinoma of the vermiform appendix is undoubtedly 
citremely rareu Small nodule*, often of a yeUowiih colour are not 
very uncommon in the mueon# membrane of the appendix, and have 
usually been desenbed m case* m which operation has been perfonned 
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for appeodlotu, loinrtiiiiei ia yoosg talijtcts. SnuUr iwdulci have 
b«on met with In other parti ol the intortme, and then hirtologica] 
itmotoie doedy revamhlei that of a imaS ipheroidal or polyhedral 
cell carciiioma (Fig 14B) Krompooher who hae itndied theae 
Ciodnlta, bdierra them to anao in the baul ceCt between, the oolamnai 
eplthehom oella, and inclodea them with oertain unultr tamcmn 
occurring in the ikin under the of baeaV-ocD tumcmii or 

caiundda Ihey are cIcaHy not malignant. 

In ipeakmg of t^ patbologtoal teatona of caicmoma of the rectum 
Uttle need be added to what haa bc«n aaid of the diaeaae aa it oomira 
in other parta of the large mteatme. The diaeaae a probably twice 
aa oommcn in max aa in wocneo, and the avonge age at which it fint 
prodneea lymptoma ii abont fiO year*. It may ooeor m any part 
of the r e uUim , bat ti parbanlaiiy oommon at a datanoe oi two or 
three inobea from the uma. The growth ocean moat frequently aa 
a hard, irtegalai nloei&ted pateh (Fig. 14£) but not rarely fonia a 
denae, annular ukerated itzLOtme, tmdmg to came a varying degree of 
iriTm gfaa fartn. Ai it extenda, the tncunzr mvadea the whole thielmraw 
of tlM gat, becoming adherent to and finally mvadaig the raxrtnmding 
itzootnrea, nuh aa the baaeof the bladder theproatata, or thevagma. 
Tb« lympbatm ^andi ftnt involved are nsoiUf thoee lymg betinm 
the layen of the me ao i e oUu n, whence the Qjms and himW glanda 
may invaded. Aa m other parti of the mteatine, the diaeaae la 
HaUe to oocaaioa rapparabon around the bowel and to canae fiitaloaa 
oamnrameatKiCLB with the neigfaboosng viaoera. 

It eannot be too atrun^y msated upon that earehicnna of the reo to m 
may advance even to an inoperable eondhicin withont prodneing any 
ehaiactecitio lymptoma, and that Ita recognition dependa lolely 
upon a properly oondaoted reetal exammatiom 

OafolnoniA of the ssoa b not oommon, and ooenii aa the 
aqaamooa-cell variety nsaally beginning at the oi Junction 

ol the ikm and ronoona membrane. Fieqnentiy some infiammatory 
ccmdhton precede! the derriopment of the diinan thni, it haa been 
known to begin fn an external pile, at the nwfyy. of a or m thi 

thickened eexematoua aktri uaoaated with lQiig.atanding pmstni 
The tanwar of ten aamnei a very warty form, and tbm may be rnWaWn 
for the cmple papHIamatoni growtba occnmng m the anal 

region. Secondary depoarta are Skriy to oooor in the nipetficial 
ingomal glanda, and in ell oaaaa anbjected to operation the 
abould be removed from both grolna. 

Oafoinoma of th« kidney and ureter — Undw tHi 
beading it will bo neoeaauy to deacribe tnmouia beginning In the 
penal laba t a n oe and othea anang m the epithelial Immg of the calyoei, 
prim, and ureter. Of the tmnoun involving the renal mbatanc*. 
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Iwo forniM ue nwt witH, the diSoM the lofttlited. 1b the diffoie 
form the organ, whOe reiumog Its nomuU tlispe, may be greatly 
enlarged by a eoft eohd growth. TTie a tnx c tn ie i* often tnbnlar and 
the eptheJium ooHciL A mtieh mote common form oocori aa a 



Fft 130. — AGcroacoplc atctlon of tijpeuiephroma ihowtuf eoHd cohnmis 
of polybadral celli Kparated by • scanty stroma containinc thhi 
walled capQlaries. 

locallied tomoor which disjiaeea rather than invadea the renal sub- 
stance. To this form the name hypernephroma Is Tery com 
monly appHed although opimons diflor aa to its ongin and real nature 
The macroacopio appearancea of snoh a tmnour are fflastiatod in 
Plato 33. The growth ■ extremrfy lobulated, and while some of 
the lobules present a charaeteristio orange-yellow eolocr otben are 
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d*ii: and htmoTzhnffc, The fcumoar u rarouinled by & fibiwa 
Qtpsule, crtendiag m between the lobniea, which may bo contmuozu 
with a more extensive central flbtoaa maas, reuralting from degeneration 
of the tamoTxr fobsteoce and sometunM the acat of cakificatioii. 
Softening and cyst formation are aonaatime* present. 

Examined raicroecopically (Tig 16 Q), a tumour of this natora U 
found to conaiat of solid oolanui* of prfyhedral call*. The ceCa ara 
largo, with abundant protoplaam and Knall node tie protoplacn 
gaaendly coataina a great deal of fat, but in «ra« pltcrsi may pm- 
•ent a granolar appearance. A tabular appearance may roralt from 
degeneration of the oenttai oefU of the coiomns. The fatter are 
separated fay a acanty atroma contauung thm-wailed capniaife*. It 
u xtated by some obterven that the thorough oxanunatron of these 
tumours will always reveal the proaence of a pnpiUary arrangement 
of the m some parts. 

In addition to tumotir* having the very charaotenstio naked 
eye and mwrowcopic charaotera above desenb^ others are met with 
which diSer from them la greater or lees degree. Thus to tie 
oahod «yo the extreme lobulatioo and eaeapeoJaaon may be fees pm- 
nouaoed and the atnlaag ydkiw colour eboent. Hittafogically the 
tomoor may also prvsent di^erent appearancee, and in some uutanoet 
has thronghoQt a dedrute papillary •tructure (I^g 151) The origin 
of these tumours has been the subject of much dmeasmoQ and difin 
ence of opimoo, the queetioa at lasrue bmg whether they anse, as 
the name hypernephroma suggests, m adrenal tiesuo or whether they 
are really catmaomas onginating m the renal oeUa, or lastly whether 
there are two vaneties of tumour 

Jn connexJoD with the view that hypernephroma of the Jodnev 
IS of adrenal origin it may be pointed oat that the ftmctoie above 
deecnbed has a atnltiiig reeoablance to that of the xona faicioiilals 
of the adrenal body and of some tmuoura met with m that organ. 
Certain other facts may also be Bot«d> Itla well known that occaaion 
ally tie whiJe or a largo part of the adrenal body muy be absent from 
Its normal situstion and ^ contained within the renal capsule. Roinff 
ous observations have shown that, even when tie edrvnaJ bodies 
thomselvts are normal, rests of adrenal tissue may be found in stici 
Btaationi as the kidney Lvei aolar plexua, mesentery or along the 
couiae of the apeimatio and ovanan vessels as, for inatauoe fn the 
spMmatioootd testicle aiHl between the Uyers of the broad ligament. 

Id several d these ntuataona tnmoora haviag apparently an adrenal 
struetnie have been found Orewiti, in 1833, Brst proved that 
eertain smaD white or yellowuh white nodalo occacottaDy found 
beneath the m«l cortex, and ladatingmsliable with the naked 
tyt from RnsU fatty or adenontatona firowtha, arc in reality 
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cUnV^l coarto of • wnil liypcnsppbromfi fiari«ortn thn vipw 
thttfoptrrnkjngpawd^thftaiiwariMTboUnJffnU Thus, in 

the ca^ from tThkh the tomcmt flluntrated In 1 Ute M wm rctnoNwl 
Iv!7j» , ° brmftturift Mwiatea with durt.mfurt in 

tMWt itMl ^on for a penoU of trcn ymn and among tho t jw ■ 
cwected Lj- Owen llKhard* and paUifhed In Oui/ i lloijnlal hmnHt 
»« <mo m which para had b«n preamt for twenty j-ran. and tao in 
wbich a tnmerar had fxntc^l for thirty five and s-ventaan yarn 



H*matana U a Teir eommom and oftao tho first 

■ymptooL 

19 Case* of renal toffloon regarded ao hypomeplrrftnaf 
by the nm« writer in which a poat-asortem examlnatkHi waa 
.. ^ ^ theta were no metaitaseo in 11 theta wtro metartaaea by 

^blood-ttream only ebieflr in the longs, bonei, an/1 skin, in 3 
were abo gjaodnlar depoata, and in 1 fjeritoneal inradom 
, Prtaitafao depodts in the honea may pulsate, and refemwo 
^ made (p. cjy to recorded eases b wh>h an Holated inHaa 

, ® of the bon«a waa preaent at a tune when tho vrinjary 

rtffl onrecognkaUe. 
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An farm* ol ciromom* of the kidney ehoiF e gnat tendency 
to extend into the hnnon of the renel vem, and may thui reach and 
diatend the Tena caya extending tn wnne initance* ccntinnoxolv 
u^Hardi into the heart. Althoogh a cancer of the Indney may retch 
a consdershlo sue while fftiD lotMinad within the renal capsule, the 
grow Lh teudi eooncr or later to extend to the ■mroondlng itaioturea, 
and thu*, for instance, the colon may be involyed. 

Caronoma of the renal pelvis and calyces, and yerr 
rarely of the ureter, may present Its^ ai a thickening of the wall 
or as a paptllaiy growth projeotmg mto the lumem In either form 
the structure is usually that of a squamous-cell caremoma, although 
the tendency to form oeB nests la not puonounoed. As a result 
of the obstruction caused by the tumoor hydronephroau, somstimet 
with hemorrhage into it, may oocur It is in ihu dess of renal tumour 
that MMMoajition with calculi has sometunss been noted. In connexion 
with papiTlotnas of the urinary tract, reference has already been made 
to the great difficulty which may present itself m dbitingniihing a 
simple papilloma from a yillous or papiDary oaranoma (p 483) 
O&rotnoma. of the adren&L — Turnouts haying usuallr a 
deffiiitelT' malignant ooorsa ore met with in the adrenal arising some* 
times m the oortex and sometimes in the medulla The tumoua 
anaing in the cort«z haye a stmoture mote or lees closely resoDbliDg 
that of an adenoma (p. 47S) and, as already mentioned, may when 
occumng in early kfe, be assocuted with precooous sexual derdop* 
meet. Bullooh and Sequeuw, who have analysed 11 recorded 
cases of this nature, show that the condition hu meet oommonlj 
been obseryed in female ohlldtoD and before the age of 7 yean. The 
most striking feature hu been the early growth of hair in the genital 
regions, and, m boys, on the fiioe, and the premature derelopmcnt of 
the genital organa. A peculiar dua^ tmt of the slon has several 
times been noted. In Adams s esse, a boy puberty set in at 10 yean, 
and was followed by rapd musoular devrlopment, and a growth of 
han on the face which required to be stayed almost daily The 
tumoxiT of the left adrenal was a malignant hypernephroma, and gave 
rue to metastases in the liver and sjJeexu 

Other tumours, apparently ouginating in the medulla of the 
sdrenal, present a diflcrent stnioturei. In some cases they have been 
desenbod as round-cell sarooma^ but yanous ncrre-elemeDU hsTe 
been dsmonstrated In them suggesting that this view is ineonect 
and that the tumoun really originate from the nervous constituents 
of the gland. Hutchison has recorded a series of cases of this nature 
,y'.. M iiiiiC m children, m which the prominent eUnical features were 
prodooed by metastaaes in the sknll, causing prominent taanouit 
aasodated with proptosis. 
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Oarolnoma of the xuinary bladder — Oudnonui Is 
fir tbe most oommon form of maligniQi tnmoai ouciiulng in the 
bUdder It nsnilly retiim, to a Taijing extent, the ftntifled ohir 
loter of the dcfthlaI epithelmm (Fig 16S} end In some tmTumri cdl 
□ecU are Urge and Qamoroaa. little le kixnm of anj' preoaDoeroai 
eonditions in the hUdder, but It u Inter e a ting that the disease hat 
b«en obeerred in aniline vorkera, and also that in tegioni in whKh 



Flf lfi_ — Microscopic section of caidDocna of nrinaiy bladder 


bilhanial disease is endemio earemoisa of the Idaddei may oocnr m 
ooQjunotion with It. The asaodatun of caidnoma of the bUdder 
with oaiooias is rary rare. 

Tbs tumoor b met with sometimes as a eharacteustie earoino- 
matous nicer sometimes as a fangating mass projecting into the carity 
of the bladder and somettmaa as a papillary growth on an indmated 
base In the papillary form the tiIIotu eharaoter b rarely so emphatio 
as in a ample papfllcnna, but the ewential dlflcreaioe consists b the 
extension of the new growth into the subatanoe of the bladder wall 
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The tumonr moet frequently aiim from tbe Imjq of the tUdder 
UfluaDy ne*r the ozi£om of the motors. Seoandsry depoeita are oommoo 
in the pelvio and lombar lymphatio glands, but are tare m the yiaccnu 
In a case recorded by GodJee very perfert eefl neats wore found m 
secondary nodnlea m the lung, wluoh proMnted to the naked eye the 
appeaianoee of a pneumomo area. 

Carcmoma of the bladder usually provoa fatal by causing a aeoondary 
renal m faction. 

Carcinoma of the proatato.— Although the prostate may 
be invaded by a oquamoos-ceD caianoma ongmating m the bladder or 
urethra, or by a oolumnar-oeii caranoina of the rectum, ipheioidal-osll 
caromoma a the only form whtoh oooma pmoarilv m the gland. The 
tumour M usually of the hard vane^ and the eitreme hardneaa and 
reregulanty of the gland are the chief physical ngns of the dJtease< 
According to Thomson Walker the average age at which symptoms 
first appear is 66 yean, and as this u praotioallj the same as t^t of 
the Bimple enlargement, the nature of ^e disease is LTmIt to be over 
looked until it la very advanced The softer forms of carmnoms 
are me, and oocasionaHy the growth undergoes ooBold degenera 
tion Evidenos goes to show that oarunoiDS of the prostate not 
mfrequentiy arises m a gland which is already the seat of the ordinary 
simple enlijgeragat 

Thomson Walker finds that the growth tends to spread m tvo 
chief dntotiotLS — upwards along the base of the bladder and laterally 
towards the sides of the pelvu, obliterating the suloua which la not' 
mslly felt with the finger on either side of the gland. The deeply 
seated poctian of the growth and the usual abeecee of uleeratian 
serve to cxplam the frequent absence of bjematUBa, sa compared with 
a caromoma of the mneous membrane of the bladder The most 
frequent seat of secondary deposits u the mtrapelvio lymphatic j^anda, 
which may be felt by rectal examination. WaBcer states that a ^and 
lying just beyond tbe prostate, close to the yesicula seTninalii, u fre- 
quently enlarged end also that m 16 per cent of cases the ingninsi 
glands are enlarged and hard. In a d^btfol case an mgmnal gland 
which was removed was found to contain a seoandary deposit of 
growth 

Caranoma of the prostste is of special interest on account of the 
frequency with which seoandary depoots occur in the bones. Accord 
mg to TTunffmefin , osseous dqMwts were noted m 14 per cent ox 
recorded cases but among 33 cases specially examined for such depoett 
they were present m no less than 16. Von Eeokimghsusen f<^d 
that the bones were aflected m the foDowmg order vix. 
femur pelvu, riba, stemum humerus, flat bones of skull fibula, 
tibia, radius, ulna. The secondary depooti exhibit s great tendency 
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to oaoM (sUopIutio eltAiiget m tb« bonet, a p«oiiliantj vkoh u 
probaUf connected with the dow growth of t^ punury end eeeondaiy 
tumour*. Thu*, in * nw ** recorded by Teale, fweUmgs over the rib* 
had been uotioed for at leact two yeaa before death. The lecocdary 
tumour* anglnstfug m the medulla may oauae promusced •elerosi* of 
the bone, a^ m tboee ntuation* m whmh the growth becomes sub 
periosteal by spreading through the Tmeeolai ehanneli m the boue 
new oflwous tnsue may also form on the surface. 

Bhnrkbr of the Johns Hopkins Unbreisity has drawn speeul 
attenboQ to the oBnioal Intarest of the seocadaiy bone deposits of 
prostatb} carcinoma The pnmary tumour as in Teale * case ahove- 
meotumed, may cause no symptoms, and the pabent seeks adnee 
on account of the secondary growths. An Isolated bona tumour 
may thus be the only recoguued lesion, and is Eable to be mistaken 
for a pnmary Mrooma. Secondary deposits m the spme may oooasloQ 
■ptsbe paraplegia, or diffase deposita without obooua defomuty may 
be manifested by bone pains and spontaneous fracture*. 

O&rclnomA of tho nroUii^ especially m the male, is very 
rare. In the male urethra, recorded oases show that the bulbous portion 
a more often aSeoted than the penile, and according to Shatto^ who 
In 1907 tertewed the litecatizre oi the subject, the gr owt h b alwayi 
of the squamoua-ceO rarie^ Normally the anterior pert of the 
urethra ts hned with a stratified epitbehom tike that of the gboa 
whUft m the bulboui portiao the nung oocsbts of exdnnmtr or tub* 
columnar ceOs sucoeeded by several layers of polymorphous or poly 
hedral cells, and a gradual txansibaa oc cur s be t aw n anangemeut 
and that present at the meatus. It is therefore strange, as Buttock 
pomti out, that m carcinoma of the bulb a metaplasia should so con- 
stantly occ ur and the resulting growth be squamoua-celled. The 
change may poaiibly result from the kmg-ftandmg gonorthtEal itnoturo 
whkh usually precedes the derelopment of the growth. The 
generally stmulatea a peuinetfanl mflammabary induration in the 
panneum, and, as in Uarcu* Book's case, recorded in 1895, it* true 
nature may only bo rerealed by a pennwil moaon. Urethral fistnhe 
are likily to result. Secondary growth* m tho mgamsl gjtnds appear 
to be rare, but in one recorded osse there were nodules in the hmgs. 

Otianoma of the female urethra u usually of the squamous-ctU 
Tanoty but m two speeurien* m tbe Jluseum of the Royal OoDege of 
SuTgeon* the growth is a papflUferou* cohmmar-oeD caremoma. 

Oaroinoma. of the toatlule gonsrally occurs as a soft 
•pheroidsl or polyhedratoell growth, often mdistmguishahle Sio^ 
by careful mlcrosoopto exandnntaon from a round-ceD sarcoma, and 
we have already soon that cancer is probably tho mote oommou (p 558) 
Tbe tumour* which hav* been desedhed as oolumnsr-oell caranomas 
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of tba tostido mTist probably bo regarded u teratomaa (p 01Q A 
ioft caro fnnm a of tte torticlo oMeea at fiat a onooth enlargement of 
the organ, fmt later it beoomee oodnlar aa the growth extendi through 
the tnmoa albogmea. Hamoahagio extravaaataona and neerotia 
ohangea are oommoiu Kioholaon from a atndy of the Quy’i Hoaptal 
eaaea findi that the average age u i3 yeaia. In iti extreme malig 
nancy and m the frequency of aeoonda:^ depoota in the abdominal 
lympha teo glandi the diaeaie behavea m the ^y u a^rrvim* 
of tbia organ (p S3S) 

Oarolnoma of tho ponla begins meat commonly on the 
miftoe of the g^ana, nmally in the region of the corona, or on the 
inner vorface of the prepooe, and in ateuotrire leaemldea cancer animg 
m other parte of the ontaneona anrteoe. It very rareJy begma on the 
body of the penis, and u of extreme ranty in the penile urethra. The 
relation of the dia&aae to phunoeia la well eetabhsh^ and u explained 
by the ohangea which mpervene m thla condition as the remit of want 
of oleanlmeea and the retentiOD of seoretioni bcntAth the tight prepnee. 
The ohangea m questioQ so cloeely resemble those that occur m the 
Burfaoe of the tongue m the condition oommcmly known aa lencoplihui 
that they need not be described in detail Thickened whituh areas 
00 . the gUni, warty patches, and a leathery thickiming of the prepuce 
with fiisnnng of the onfioe are the most important 

The disease as m other ntaataons la met with m two focmi, the 
warty and the uloentmg The importance of recogtnimg these ii 
great, for while the former may be murtakan for the lunplo papilio- 
matoui growths which are oommom on the penis the latter may m ite 
early it^es closely reeemble the pxunaiy ayphilitio tote. As the 
disejue extends, the extremity of the penis may become converted 
into an irregular warty masa, or may be oxtennveiy deatrojed by the 
uloeratian of the growth. When, as la often the case, the growth u 
hidden withm the tight prepnoe the hardneea of the part and the 
presence of a puru lent discharge from the prepubal emfioe will generalJj’ 
md’cate the true nature of the diseeee. In luah a case the prepooe, 
usually on ite doreal surface, may eometnnee become perforated bj 
nlcoratioii, and the diseased glana, protruding through the open in g, 
may cause a very miileodmg appearance. 

The chief paths by whi^ oaromoma of the penis involves the 
lymphatic ^ands have been studied by Pouaer KQttner and otheri. 
The most likely to be involved are the superficial Inguinal group 

especially the supero-intemal set It is, however ponihlo for 
disease to reach the glands within tlw pelvis directly by way of the 
lymphatics passing through the mgmnal and crural canals. Kflttner 
hu xeooided two cases of cancer of the perns oocumng in Bronss 
fAinif, which illustrate an mtrapehno extension of the disease. In 
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ano of tlie*e, after amputation of the peni* and romoral of the glandi 
of the kft ingumal regioo, there waa roonnenoe m front of the hiadder 
In the aeoond oeae, two yean after ampntation of the penu the 
patient retomed with codema of the right leg caoeed by a man of 
enlarged g1*Twi« m the pelna the rngnmal giantla were not inmlred 
antn aix montha later 

Exeept m Twy early ouea of oaramoma of the prepuce, which may 
be treated by droamcatLon, the pema ahoold be amputated well behind 
the diaeaea. On aooonnt of the oonnezion between the Ijmphatiea 
of the two aldea of the organ, the cnpeifloul mgnmil glanda ahonld 
m all caaee be remored from both grotna. 

Oarolnoma of the aorotmn* or ohunney-aweep a cancer ** 
u probably the moat rtzDaag mstanee of the itlabcm between malignant 
ohionio i m ta ti nn A« the leanlt of the prolonged Lr citation 
of aoot the ■Mti of the aorotam beoomee Kanb, dry and thickened 
and the aeat of email warty excreaoccioea. It n in the latter that the 
malignant growth ncnally etarta, the wait becoming gradnally larger 
and finally nioerated. It u an mterating fact that ooal minera are not 
enbjeot to the diaoaao, pc«dh!y beeanae ooaJ dot a leaa IrdtaUng 
than the more finely powdered coot, which readllj enter* the porea 
of the akin. The imtation la evldeDtiy In acme way peenhady faToni* 
able to the derelcpment of cancer for the dire an 1^ been aeeo on the 
handa of gardenea who need acet for appbeataon to the ■nlT, and on the 
eaxa of woihmen who earned aadca of aoot on iheu ahcmldeaa. It haa 
been inggeated that tha ataanu preaent in aoot ia the exoltang oanae of 
the dennadtia, wbkh la atzikmgly aimtlar to that caoaed by thia drug 
and it la mtereating that in one of the oaaea of anemo oancer recorded 
by Hatohmaon the rtiinaan cn tba aorotom. Bntlln found 

that the ouly aatufaotory er plawrinji of the oompazatiTe immunity 
of Oonfinffitil ohlmney-aweepa from the U that by the uae of 

a proteotire oaatame they aroid the oonxtact contact of the part 
with aoot. 

In ofmniTn ciD with thh eubjeot, it la neoetary to refer to Oroeker a 
oaae, in which a form of dermatitia w m um m I on the acrotum and pema 
endently idenboal in nature with Paget a — of the nipple fd 
areola, which a known to bo closely aaodated with oaronoma of 
the breast (p B97) In Crocker a case two nodnlei m the affected 
part of the acrotum pieaeiuted the atructure of a oarolnoma, aniing 
probably in one of tha cutaneooa eppenxlagee. 

Oarolnoma of the aero turn tenda to eany invasion of tliw super 
fioel mgq lrt a l gl a n d*, the free remorml of which, whether enlarged or 
not, must alwayi be regarded as an eesentiil part of the operatfra 
troatmanL Unlesa the primary growth u at aome distance from the 
raph*, the gland* of both groin* ahouH bo removed. Becurrent 
S M 
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oaroinoiiia in tiie ingunul u p4rticulariy •cnoxa on looomit 

of ita tfludcnoy to extend to thoee wMch be along the mfthi Tetads 
above Poupart a ligament. 

In aeveral recorded ouea o&iomoina has oconrred m the groui- 
^anda of ohnnney-aweepe m whom no pnmary growth on the ■rtotom 
oonld be detected, and Botlm haa inggeat^ aa the most likely 
explanation, that a amall growth on the aorotnm, after invading the 
lymphatics, haa itaelf tmdergone inyolabon. A poenble occur 

pence m the oeae of the bp haa already been mentioned (p 669) 
Cloeely albed to the oaromoina of the iorotnm pwnlting from the 
mntataon of toot la that whioh oocma m warkers m pitch and paraffin, 
to which attention wae fiirt called by Volkmann m 1876 (p 667) 



pig 153 Mcrotcoplc aection of apberoidal-cell carcinoma of breast 

(hard Variety). 


OATolnoma of the breaat. — Although aqaamcKta-cen carct- 
noma oocaaionaHy amea m the cotaneona eovtnng of the breast, and 
ceJmnnar caremoma may ongmate in the docti the ordinary form 
of canoer of the breast U the spheroidal or polyhedral*ceU carcjMM 
It U nnneoenary to deaenbe the general histological oharaeter of the 
tumonr which has largdr aerved aa tie basis for the general deaertp- 




Flf. IM - — Mlcrovmplc cection of fpbcrcidAl-cen urdnomA of broost 
(toft wfotx) 


viTTiiig inurnnt. Anotter appeojanoe fpeqottitly oboerrod u that 
iDoibiated in Fig- IM in wbl^ tbo malignant o^titoUnm anzTonsda 
a lomen and u contained within a difimto gla^ apaoa. Tdimtt..l 
Oheatla, whoae woik on the luatology of caictooma of the breaat u 
ao wed known and who haa atodied the ArmMt, hi large eenal aeotiana, 
haa ahcrwn that thia app«iajK» *a dne to the prolrierated epitheinnn 
In the amall doota. An eaiher atage m the eame change b ptobablj 
aeon in Fig. 156 
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Precanceroua condltlons^In view of the greet frequency of 
oenoer of the hieut, it u not Burpiuiiig thet meny invertigEtoTi heve 
•otight for endenoe of petbologioal oonditioiu m the glarirl which 
might prove to stind m e oeTual idntioii to the milignint gro wt h 
The question chiefly ducuBsed lua been the roUticni between csrcmom* 



Flv ISO. — Min ocopl c «ectira o( vpheroidal-ccU cerdoome (duct type) 
of breast. 

and pre-eiistlng ohromo mestitis. Quucal evidence on this pomt 
It not very trustworthy but not infrequently tuggeett that the car 
ednotna haa originated m a part of the gland already the seat of changes 
due to chronic inflainination. The mieroacopw evidence is more 
suggestive, and the aigns of chromo mastHla, often with cyst fonnation, 
are often found in cloae association with caranoma- 
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Tbo tnuioniiAtkin o{ & nioplo tncioTg (fibro~4d0iioiii*) 

into ft eftTCinotnft lift* often be^ ftanmed on ftltogetber inin fB rient 
groond* to be * not tmeonunon occorrojoo. We bive tlrendy ftftted 
oar belief thit toob ftn ongm of caxcnKmift of the breftftt u ertrenMl/ 
nn ftltboogb ftn ftdenoznft ftod ft cftTomoioft mftjr be In doM 
ftppostioo there It hot • ling^ ttcorded mstftnce m which ft milig 



Flf ISA. — Ulcroccoplc section Irom ft brcftst the net of ft spheroidftl 
cftU cftrdnoioft, showing en early stage in the preUfentloa of the 
duct epitbeUam. 

ojuit tomoor Lmm been eo iotunftteiy conneoted with an as 

to soggcst its ocgin from the Utter (see 1 oL ll^ p. M). 

Facet 8 disease of the nipple.— la 1874 Bh James Paget 
desonbed ft pecolUr form of dennabta of the nipple sTvi areola, having 
ft superficUI rtsembUnoe to a oreamsciibed pateh of rtrj chrome 
•cxemft, and which be clearly prored to have a close relation with 
oarcinomft of the breast. Beginning at the mpple, the dematitiJ 
slowly spreads centnfagilly cvsr the areola, and even beyond It, so 
that erentnaDy a patch sereral inches la dlsmeter may resaft The 
snrfftce of ths skin ia red and excoriated, and the seat of sm«T1 emits 
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retdtiBg from the dned •erous duob&rge. Scattered over the reddened 
sarfnoo are often seen »iiiaD irlute ot blimh white iilxmda m which the 
onUcle has not beem entirely shed. The ikm u slightly thickened, and 
the margin of the affected patch la aharjdy defined- The nipple, as 
a role, becomea gmdnally retracted, and its enrfioe may be oloeiated. 
In many cases, when the patient first comes under obiervatiim, a 
tamour having the features of a oaicinoma is already present lo the 
breast. Ulcrosoopo ezamination of the akm in the affected area 
shows that the earliest change consists in enlargement and round-cell 
infiltration of the papQlc with swidUng of the surface epitheiunn "twT 





Fl{. 167 — Microscopic section of tUn of a breast affected with 
Paget's fUsrsir The brujt was the seat of a carcinoma. 


iaterpapflUry prooesso*. (Fig 167) The horny layer then deaqaamste*, 
and m the central moat advanced parts of the patch the popill* and 
Interpapfllary processes undergo atrophy and the sniftce epstheliom 
may be reduced to a larer only a few cefla in thioknoa. The large 
ducti in and beneath the nipjde are seen to bo blocked with ma^ea 
of epitheEnni. Many inrestigaUiTs have studied this rmaikaUe 
affection with a view to detemumng the relation in winch it stands 
to the development of caranoma. That the connexion is a very inti 
mate one is certain and was well shown by the 36 cases collected by 
Bowlby m 1891 m winch a cancer of the breast was present in 25 
TVhilrt aome obae j T c r i have regarded Paget s disease as a p^ 
cancerous condition, others consider It to bo the result and not the 
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cftTifC of ft cftTCUMtoft of UiB bnftftt. Id fftvcrnr of tlia fanner Ti*w ii 
the chroiueitj’ of the dennfttltii, 'which m one of Bowlby*! cftie* hftd 
eiiited for twenty yeftn without the derelopment of ft recogninblo 
faiiTLfH TT, whilit m ftitother In whwh cftitmomft WM pment the dur* 
tioD of the ftSection before ope*»t»on wu twelre ye*i», Eridence of 
tTik Vmfl la, however not oo^onTe, ftnd the only proof th*t ft carta- 
Domft la not preaent is thftt ftflonled by ft complete mlcroaoojeo 
exftminfttiom 

In tpeftktng of the rmnona pieoftncennis conditiona relftted to 
aqnftmorift-cell oftranomi mentioD hftft be«n mftde of other fitnfttiaiiB 
in which a. denoatitli apparratiy Identieal with Paget a doease of the 
nipple has been obaerved for matance, the »Ht» of the neck, abdommal 
■rmtnm, and ^anft pemi. It ts mtenftting to cote that m a oaae 
of Sheild a, mreatagated RoOetton and Hunt, the dermatitia of the 
mammary region began aroimd the ainoi left by an abaceea of the 
breast, aikd the fnngating growth which derekiped waa a aquanuma- 
oeQ oamnom* of aomewhat rmoanal stmotme. Bampeon Eandley'a 
reoent work on the aobjeot soggests that the derma tit» ri the Rsnlt 
of an abready preaent carciQfrmft, and that it la due to pazmefttioii 
by eaacei cells of the tymphatua of the nbareolai plexna. Accord 
mgtothtSTlew the changea m the papiUg md epitheSro u% aecondaty 
to the lymphahe ohctruetMii, and the of the doeta by the 

ihed eprthehnni la dmiUily opdamedL 

In a eaae of very early Paget a disease which we have recently 
extmiaed, the skin showed hypertrophy of the mterpapillazy pioeeana 
and madnd lenoooytio infiltratioD of the cnrl nm. The dnct epfthehiun 
revealed mmuitakahle erideooe of a oarcmomatona change, aiiil eon* 
anted of large lu eg alar ceBa arranged m many layea. In some placea 
farming papHlaiy ootgrowtha. Around wnne of the dncta waa a 
loQOocytio infilttmtion resemb&ng that m the cotram. Between the 
dnots and beneath the nipple there was considerable fibroau, but 
there waa no andenoe of lymphatio invasion* The condHloa found 
In this speeunen does not a n ppor t the view that the changes in the 
akin and doeta are eecondary to lymphatin ohatroctioii, as Handley 
beheves (see YoL IL, p. 137), bat nther anggeata that the oaneerons 
change luperreaes on some form of chronk inflammation, InTolving the 
nipple and its surface. 

The moat common type of cancer of the breast is the nodular 
hiird form of tphcn}Idal*coll carcinoma* The tmncnir niually 
pmenta itself as a eompaiatrrely tmaB, hard lump m the substance 
of the breast, and Its microscopio are best atudied In a 

section made deanly throng the breast in inch a way as to pass 
through the irfpjie and the tunumr As the knile pi»es thiou|^ 
the latter it encounters a resistant hsrdneaa, and a peculiar eteuk 
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leg or gntty tentatioe u £clt, ULe th&t felt in cutting througH ui 
onnpo peAT The divided vurftce of the tumour is ih^tlj concsTe 
01 cupped, and, if scraped with the back of the knife, Tields a mUkv 
]mce consisting of epithelial oells displaced from the tumour. In 
colour the tumour is grej and less opaque than the surrounding 
tissue and is often marked by 0ne spots and streaks of a yellowish- 
white colour (Plate M). These are caused by the larger columns of 



epithelial celli, and 
not, at least not sole- 
ly by the presence of 
ducts blocked by 
proliferated epithe- 
lium for the same 
appearance is often 
seen m the secondary 
deposits m the lyro 
phatio ^ nd a The 
tumour is thus 
dearly distinguished 
from the sortound 
ing opaque white 
breast tissue or y«l 
low fat. Themergln 
of the growth is well 
defined, although in 
eeparably oontmuoua 
with the surrounding 
tisauea into which 
pointed pToeeaaes of 
the tumour often 
extend A. marked 


j I - J feature of this form 

ij I > / of caremoma is its 

H tendency to ahrink 

— - -- *nd thus exert trae- 

Fi£ 168.— Cardnoma cf taeast, showing results ^ g^r- 

oI th. .hrideta. oI . haid 

Thu is often seen m such a section as u being 
br its efieota on the mpplc, the skin and the pectoral 
and jnimie. XJnlees the tumonr is situated peripheiiUy, ° 
larger ducts will bo seen in the section passing between the 
and the Idpp^^ and by traction on these the nipple i» gradu^y 
inwards towards the tumour so that erentuolly it may M 
^cted beneath the level of the skin (Hate 34). Similatly the fihrmu 
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Uod* (•uBptnvjry ligtmenU) i*Uch pui throagh th# rabcnUowai 
Ut from the br«*ft to the ikm ire dimwn open by the tbrlntHn^T tmmmr 
n that it Gnt the ikm U lootcly held to the nirfice ol the Utter whUvt 
liter It become! penninently dbnpled or puckortKh md finally adherent 
to the grotrth beneitli It (FUte 31) Enimnation of the deep tnrfiee 
of the tmnour iritl treqnently ahow that the fucu corering thU upect 
of the breast is idherent to the groirtb and at & Utei stage the nper 
flail fibre! of the pectoral mnsde are adherent or even drawn mto 
Its nbsUnce (TUto 31) This idhenon of the tumour to the fasdi 
and mnicle U re co gnized cUmcally by the diminished mobility of the 
breast caused by rdontary tontnction of the mosole. Another 
strOdng lesolt of the shrinkage caused by s hsid caronomi in the 
substance of the breast Is that tbo whole gland often beoomes 1 m pen 
dulouB and the nipple occupies a higher pontion than the opposite 
one (Fig. 16S) 

In extreme casei of atrophie carcinoma the tumour may be scarcely 
palpable, but eren then the ahonking of the breast the deep retrao- 
tion of the nipple, and the puckering of the ikm afford an unima- 
takable clinleal pkUtra. 

The inrasiotx of tbe aldn and the subaaquent ulcoation of the 
tamouz begin by Increasing adheson of the >^ri to the mrisoe of the 
tumour The skin thus becomes thickened and coane-lookmg. and 
often presanta a flody pitted surface (pcaw d'cnnft) due to lymphatie 
mdema. Later a patch of dusky reddish discoloration slowly appears 
in the eentre of the adhcLrent area and subscqumtly a small dry 
crust forms, on separating whiob a supcifiaal oloer is exposed that 
gndoally extends until it assumes the features charaoteiiiuig the 
typical earcinomatoaa ulcer as already described (p 648) In this 
*ay a huge foul male of fungating growth may erentually mTolve a 
Ur^ part of the front of the chest (Fig 169) When ulceration occurs 
m a typical atrophic caremoma the appearanoe produced may be 
most ■t-nVitig — a small ulcer firmly adherent to the chest wall being 
tin rounded by deep radiating puckers m the ikin, whDe the breast 
itself has entUely disappeared Booh a growth may pursue a course 
extending over many years, and b© attended with strikingly little 
impaument of the general health. 

The duiifw] features of a nodular canoer of the breast may be 
greatly modified, by alterationa In the sym ocvenng tbe ei«nr1, u 
the result of lymphatio inTtsion. Oocanonally tbe ikm oror the 
whole breast presents a condition of scdid cedema without discdoeatjaii. 
Thii a a lenoua sign, and indicates a widely spread lymphabc per 
luoatioB, even though the palpable tumour ia nnall and cjrcumKribed. 
Fig 104 (p 487) ahowi the presence of a column of canoer cella in a lym 
nhatm of the ■vin in a case of this Vm.!- In other cases multiple nodules 
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of gTOTrtli »T9 pre*fiot In the ckm of the memmAi^ region, or the atin 
over % conaideTublo part of the chcet may be tianrformed mto a denw 
udnrated layer, conatitntiiig the condiUon aometane® caUed ■arrlmi 
en evira*$c. In advanced caae* of bmat cancer the obatmcticm may 
involve the lymphataca draining the upper hmb The whole hmb 



may tbni become enonaoaaly eidarged by a pecnbarly denae trminiy 
form of ffidfana prodocing a very djatretamg condition known u the 
' brawny arm of cancer ” 

The mode and nmtea of the fywpiotio tnrtmon of caneer of fA< 
Jrea*< have been very foDy etndled by many obeerrera not otilv w 
them bearms upon the operative treotment of the dimw but al*o 
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Ib rtUtion to tte gcnertl labject of tlie ipTwid of oerdDom*. The 
Ijinphetio* ol the mimmtry ^nd Join for the mort p*rt in * plexta 
benettli the *r«oia from ^hjoh the luge efferent Teeeel* pen to the 
■tTIU, chiefly to g^uula which he on the inner well of the upper put 
of the ipeoe. Although the*e f^end* ue uiruUy the first to be faiTided 
by the growth, none of the ucflluy ^endi un exempt, and tho« which 
he along the great Teaada, aa well aa thoae cm the poetenor wall, an 
often mrolred, ao that it u eMentuJ that m every oomplete operation 
the toane fiTImg the whole epaoe ahonld be lemoved aa thoronghly aa 
poasible. Of lymphatKB paaamg in othef dneotlona may be men 
tioned those whwh have been found to enter directly the glanda lymg 
on the axillary vcaadt immediately below the elayiele, othera paaBmg 
throngh tbe interooetal apaoes to the mtemil mammary eham ol 
aTifl laatlv lymphatice from the mner border of the hreaat 
have becD demonatzated to paaa to the axilla of the oppoatte aide 
AH tbeae are important m relation to the spread of cancer of the breaat. 
and aerve to erplam, for example, oaaet in which the diaeaae mvidvea 
the |^aj>di m tbe poetecar tcuuigie independently of the axilluy 
glandi, and alao thoae very raze matanoea in whieh a cardnoma of one 
breaat canaea aeoondary depomta In the glanda of the opposte axilln. 

In l €&9 Eeidenhain p^liahed acme very unportanl obcerratioai 
on the mode of spread of cazoooma of the breast in relatiaii to local 
reeitrrenoe of the diaeaae after operaticin He showed thai in oae«a 
of nodular eardnaiaa, even m the early etagea, it wu often poaaible 
to dmonatrate amail depoasta of growth in the lymphatica ol the 
faaaa over the peotoralia major and further proved that this faaoia 
could only be completely removed by t«V 4 ng away the aaperficial 
layer at least of the muaole itaelL 

The compete removaV of the brtaat in aH caacs ia now univeneHy 
eonaideted to be easentUl on tbe ground that unleaa u done 
depomta of the growth may be left in the lymphatica of the remaining 
portion. The importaime of this waa emphjjiied especially by Btilta 
of Edinbnrgh, m ha important wodc on the aobject. A^m, the com 
piete removal of the hreaat involTes the removal alao of the akin 
covering the gland, for especially where the ro^jenaorr ligamenta 
paaa from the surface of tbe breaat to the iHn, the breast taane runs 
up ao doae to the latt« that if flaps are turned from the hr«at amall 
pqrtiaaa of the superficial part of the gland are certain to escape 
removal. Lastly rt will be recalled that Bampaan Handley a obaerva 
herna suggest that tbe disease b especially Ualdo to spread to the 
ahdomiral cavity by way rf the laaoal structurw td the ejrigietrimn. 
These vanoui conadcrations aerve to indicate the extensiTe nature 
of the opeiahon which should be performed for even an eady tnf Hr.d 
oardnomatoua turoour of tte bnaet. The parts removed should 
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include the whole hmit, with the ikm oovermg it, the rtenuJ and 
cottal portumj of the peotorah* major the peotorah* minor, the fejcial 
Btruoture* ae low u the epigastnum, and the fat, ceDuLur tiMua, aitd 
lymphatic glande of the axilla. The removal of the pectoral maadei 
not only enimee the complete eiciBion of the pectoral faaoia, hut alio, 
by gmng free acoen to the highest part of the a-nTa, enable* the 
operator to deal freely with the eobolavioular ^anda which lie cm the 
part of the axillary vem The removal of both muadea alun * nfi ir »j 
the removrU of infected glanda which sometima* he between tie 
muiolea. These glands he m the pootjon of the tupenor thoracic 
artery and have been shown by Rotter to be very hable to mvarion 
by way of lymphatio veaeeli which paaa from the breast through the 
large pectoral muscle. 

Diffuse hard carcinoma differafrom the more common nodular 
form in the ahaenoe of a defimte cnonmsorihed tumour and the pre- 
sence of an ill defined hardneaa involving a oonfidejable part or even 
the whole of the breast. In some instances the a£eot^ breast ts 
Bhrunken, the nipple deeply retracted, and the skm puokoied and 
adherent, whilst m other oases the gland is enlarged and coniftaJ, 
and the mpple and alrm are less altered. Snob diSereq^ces are dependent 
npon the diSereDt degrees of sbophy znanifested by the tamoor 

Cancer of both breasts is very care, if those oaSM are excepted in 
which in the late stages of dmemmation one or more nodules develop 
m the breast opposite to that in which the pnmaiy tumour originated. 
In oonsidenng the qaestum of operation in such cases, the condition 
of the disease on each side most be eepcrately considered, and if on 
eoch side it is favourable for oporation the double operation should 
be performed. 

Soft carcinoma of the breast Is not common, and is rarely eo 
soft as to Justify the name enoeipbalnd. Tumoun oi the breast, 
as of other parta, which are bram-Iito in consistence, prove as a rule to 
be sarcomas and not carcinomas. The soft form ^ canoer ususUy 
ocoun as a moro or less globular tumour m the subatance of the breast. 
The various effects obaerved as the result of the contraotaon of a hard, 
■TmnVing caTcinoma, especially upon the akin, nipple, and pectoral 
muscle, ere usually absent or but ahghtiy evident in the aofter fonns 
of the disease. Tbe tumour tends to increase rapidly causing early 
implication of the slnn and invasion of the lymphatio glanda. The 
dia gnmin between soft oaiuinoma and true sorooms of the breast may 
be impoarible except by careful Wstological e raini nation, and the 
resemblanoe to other eoft awellmgs, such as cysts cootaining 
papillomatoas growths, may bo very close. 

The soft form of carcinoma of the breast sometimea, espe^y 
in young women, assumes a diffuse and particularly maEgnant lom 
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wliich, on Moonnt ol its membUnw to an mEamniator7 afleclion 
of the j^and, hai b«o knovn ** ** brawtjf oaruxr or cannnomaiaut 
Btatiilu Th# wtola bwaat »* onlargcd, tonder and hot, and tho 
orariying tHn reddened and tsdematoiia, or it proamta the pecnllar 
jutat appeaxanoe. In a oate of tUx land whioh came 

under onr notwe the patieot wma bnt 32 jean of age and the 
had onlj been notbed for a few weeka. In the behef that 
the enlargement of the bieaat waa doe to an abeoeM, an inonon had 
been made h. The bteMt waa Tetnored bnt itcmrenoe apidly 
followed and prored fatal. 

8ome of the moat mallgiiaBt eoamplea of tha form of eaneer are met 
with dnzmg pregoanoj and ketataon, the di aeai e either ammg daring 
f.twijm peao^ or a akrwlj grtrwmg tm&cmr already preaeot, aammlng 
the oharaeteia ol the more loahgaant typo. Uaxmadnhe fiheild haa 
eoUeotad nnmertroa oaaea of tbu natnre, cne of the moat atiikmg bemg 
f>i«t l ee onl ed by BUIroth, in which the dieeaae dereloped m both breaata 
&re weeka befcm partimtKin, death oocamag a wt^ afterwaida with 
omTemlly djatzibcrted aeoondary depoaita. 

The mahgnanoy d thb form ot oanenr waa atnkmjdf Qlnatiated 
by a oaae mdw eare of Boae Bimdfoid m UniTem^ OoUage Eoe- 
pitaL The woman, aged 39 waa admitted dnrmg Uotabon 00 aceonnt 
of eoogh and ibght ferer There wu alight impaicumt d reeonanee 
with aeattered rllaa, at the baaea of both hmga. As the bieaata 
dimnuthed b nae with the eeaoaticn of laotahoc it wu notieed that 
the left rwmam<d larger and harder than the cght. Eapd emaoatian 
oeomred, and the patient died tighteen day? after her admiaaion into 
the hospital. The Ia& breast waa the eeet of a ddoae caremoma, and 
tbei* were aeocndaxy deponts m the hmg? and bvcz and b the axiilarr 
EDedlastmal, and abdommal tymphabe 

Colloid carcinoma oonma m the breast u a modidcation of tbe 
ordinary rmdiffergntlated fonn, bat b not ftnminfm (Fig IQO) Tbe 
mnodd or colldd change may affect only part of the tnmonr withont 
modifying its dmloal featttr^ and U only detected m a section of 
the growth by tha prea eno e d areas preaeating a fine retienluici, the 
tneah** d which ate filled with yeJkrwiah ^tlly hke mbatauee. 'Wlien, 
howerat, the ooUdd change b more marked, the tumour which U 
»ome*unaa of alow growth, b nsnally rounded ot lobulated, aai modet 
ately aoft b oonaistenee. It shows little tendency to contrscboii, and 
in exceptional cases may form a prombmt elorstion d tha i^n of 
a iH^tly btabh tmt, and aomewhat rcaembling a eyxt. Tha secondary 
growths may or may not prwent a aimilar degenwmtian. Although the 
toalignancy of a carcinoma 11 ptobaHy diminbhed by colloid changes 
b the eaneer cells, the reaureal of the disease should be carried out 
on the ume linea u those adopted in tha ordinary forma of breut 
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oanoer We have ouraelvea aeen a ceie in \rhioh a typical coDwd 
camnoma of the breast ■w»a aaaociated with a wideapaad invaiian 
of the fftnroTQHlhg lymphatica with undegenemtod cancer cellfl Kelly 
and 0 Kate Emery hare recorded a very remarkable case of caici 
noma of the breast in wboh oertam local recurrent growthi and 
meitastasee exhibited advanced oollmd degemerabpn. The pnmary 
tnmotir was regarded as a simple duct papfllmna, but sobseqnent 



Fig 190 — UlcroKopic aectioo of colloid cardnoma of breast. Tbe 
alveoli are ocarpled partly by eolWd material and partly by the 
cndegenerated remains of cancer cells 

exaromatiDn revealed the presence of a typical spheroldal-cdl growth 
in the tuaae tTonnd the cyst Recurrent growths which wore removed 
BIX and oevcn year* after the first operatnai presented maiied coDoid 

change Death oocnrrcd seven and a half year* »fter the removal of the 

primary tumcror and seoondary depoaiti were found in tie stemimu 
ikull» longi and liret In the longs and the etemum the growths 
Were adloid, but m the akull and the liver the deposit presented the 
usual character* of a Bpheradal-cell carcinoma. The dcpoait In the 
eknll had destroyed a large area of the nght ball of the Irontal bone, 
the opening being occupied by a thin meunbrnne, and the tmly evwlencfl 
of growth being found in the bone immediately furrounding tbs 
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Metastaws tit extremely common in fplieroidftl-eell caranom* 
of the bwot, ijid the mc*t common dtce of the eecondary growthi, 
other the lymphatic gUnde, nro the lirer the limgi, and the 
bone*. Among 730 poet mortem ammmations tabulated by Stephen 
Paget, the tirer ir** affected in 211 and the lung* or pleura m 70. 
Pa^ found that the oraiiM were InrolTed m 57 caaca, an interwtmg 
fact to ^hieh alhision hta already been made m diaonHing Sampeon 
Handloy’B view* on the aubjoct of dkKnnination of cancer of the br«*t 
(p 492h 'Hie frequency of depooti in the bane* la a feature ihared 
1^ eaiKwr of the breaat with Binilar diaeaae in the thyroid ^and and 
pructate, and thia eahject has alao been already biieffy oonndered 
(p &b2) From the etatiitKa of the Uiddleaex Hospital, Handley 
firy^M that the frequency with whkh the iruimdnal bone* are affected 
if — ttemum, riba, femur, apine, cranial bonea, humema, olaviele, 
wherea* among the 339 caaes tabulated, the Kapula, tibia, patella, 
and bonea of the hand were each only once affected, and the hip-bone, 
radios, ulna, fibula, and bone* of the foot were m no instance Involved, 
As Handley points out certam faDaac* ooour in mob statistioa, on 
account of the IneompletQ examination usually made of the skeleton 
at poct'mortem examinations. Depomts are thus likely to be over 
looked, ecpeatHy in bonea in which apontaneons fraeture does not 
attract attmbon to the disease. It ts, l^eed, probable that the tptna 
IS more Eable to aeocmdary depoalta than this hat would indiMte 
and according to von the order of frequenoy if — 

spdne, nhi, ster num, femur and humeraa. 

One point of ohnioal importaaoe in connexion with metastaaoi in 
breast oanoer b that they may oceoaion symptcana of an obacure nature 
cren at an early stage of the diseoae, when the eiialacee of a tumour 
of the breast b unsuspected, Oela has drawn speaal attention to 
this aspect of the disease, and has pomted out that the symptoms 
resulting from a aeoondary deposit may be such as to mnJMd the 
physician. Oiler mentions, amonget othexa, the of a powerfully 
built man who, after suffering for eome months with symptoms of 
disease of the spfnil card, was admitted to the Johns Hopkiiia Hos- 
pital wtth paiaple^ The symptoms proved to be the laaolt of depowt* 
of growth m the spine secondary to a eaKxnoma of the right breast 
Similariy the seoondary deponts in the thoraz may ooca&on pleurisy 
of doubtful ongm, or symptoms of medlastinsl tumour even when 
the tinDoot of the breast is so small as to be either oreriooked or dis- 
regarded, Hurray of Uancheiter In assooation with one of na, has 
reco rd ed a ease in whkh the nature of certam paralyses and muscular 
atrophies m the upper biobs was aftogether ohaouro until a amall 
tumour havmg the o h a r aetcra of a carcinoma, was aoddentally dis- 
covared In the breast. The nerrou* phettomena were rubsequeotly 
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proT^ to b« caasod by a iWxnidMy growth in the cervic*! fpme 
Involring oorUm nem-root». 

Columnar cell carcinoma of the breast ucomparatiTely me, 
and u oroally known at ' duct cancer " or vfliont cancer ' Tie 
name ‘ yfflona cancer,, first awd Ooma and Banner it only of 
limited applioabibty for it u not all ooJnmnar-cefl caremotnat of tie 



Plf lOl — Microscopic sectioa of columnar ><011 carcinoma of breast 


breast that ethibit a papillaiy atnictnre. The tuDple doct papffloma 
of tie breaat hat already been described (p. 483) and from this benign 
growth the riBoai cancer n dietinguitbed by the fact that, instead of 
temammg aa a papiUoinatOTia grtTwth m the interior of the doct, the 
growth originating m the dart epithelraia infijtratea the sntroanduig 
ti*nea m the form of ipaoe* filled with rilloos proceiaes covered with 
colomnar (Fig 101 ) We cannot bnt oonclnde that coosWeraUe 
confusion h« ariwn between tbeaa two fotmt of growth and that to 
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a oeftain extsot an axaggetatad idea ol the oompantirclT^ bv milig 
nancy oi oolomnai-oeQ eandnonxaa of the bnaat has nanlted from 
<nn1n<^ing With them oartaui simple duct papilkrmas. 

A typical oolamna;-e«n eaioiAoma ainallj oconia m the central 
part ol the breast as a oompaiatiTelj soft tunoar btunately oanneoted 
with the breast tune, and exhibiting Ettle eridenoe of txactian upon 
the snrToncding tuiaea. A blood-stained dischaige from the nipple 
may be pr eaect, and aometmtei the tnmoor is de&nitelj eystio. Thera 
la no donbt, eren allowing for the probable fallacy abore mentioned, 
that the mahgnaney of oolomnar-oeD oaimnoma la la« than that of 
the oonunon form of cancer of the breast, and metaataaea are quite 
oioeptional. Oodlee has reoorded a case in which secondary deponta 
were present in the axiHaiy ^anda, and ffiiaiioch one in whbh, although 
the structure of the breast tumour was not known, a metastasis in a 
rib presented ibe typical ctractare of oolnmnar-oell eaitnnonia. 

Carcinoma of the male breaat, although of speebl bterest 
on aoooimt of ita oompaiative ranty preeents no anatonuoal pecsEati 
ties to wfalcdL referenoe need be made here 

OarclQoiiLSL of the ateraa a much more eommon in the 
oerTix than In the body In the cervix it may begb in the 'vaginal 
porhon or in the rawll. When arising in the Tajpnal pcrbon the 
tumcnn may present the ebaraeterisbo struoiuro of tha sqnamoua 
rasety and when atinng m the epitbeEam of the camoal ^ands 
it may retam the <vilnivin«r type, but In neather cose a the objaactar 
of tbe epith^om always preserved in the tamour oeEs, so that the 
structure u somethnes t^t of midiflertmtiated cartdnoma thus, 
except m its earliest stages, ita exact ongb may be doubtfuL In 
some forms of oanoer of the oerrical gfands the ceils Imbg the spaces 
retatn a vory regular form and errangament, and show none of the 
usual heapmg-up and prohfetaboo of the columnar epitheEum, and 
the histologioal reaemblance to a suaple adenoma is, therefore, so 
close that the recognibon of its msEgnant nature by the examination 
of a scraping cin hardly bo made. A tumour of tha stmotore is 
sometunea called a msEgnant adeDoms, (Fig. 162 } 

Carcinoma of the vajjnal portion ocenrt either ai an uloet cr aa a 
warty growth as it mcreoses it tends to apreed around the oerrix, 
fo rmip g a oonsdnable mav, stmI extending to the Tiginal {omix 
rather than into the cervical cenaL Thence it may ^iread to the base 
of the broad ligaments, and to the aiKl sacral glands. 

Carcinoma of the renal of the oemx may for a costtideiable bms 
remam confined to the btenor and the oa show Ettle change, althongh 
later it may become involved in the growth and ulcerated. The 
growth rardy extends to tbe body of the utems, but, Hke a tumour 
m the vaginal portion, spreads into ths parametrium and 



tumours 


DIO 

cause* emular glandokr invoaon. The grcwth u mare mabgiumt 
thin cancer of the vaginal portion, and ahowa a greeter tendenoj- to 
cause metaataaea, espcaolly m the longa, nscera, and bones. 

A carcinoma of the vagmal portion ninaDy presentj itielf m it* 
earbest stage os an induration of one bp of the oa mth a irarty or 
supeTficiany ulcerated surface, whilst in a growth boguming in the 
canal the oa i* at first nnolianged. Pbiallj howorer m both vanehe* 



Fig 101 — Microscopic section of cohmiBar-cell carcinoiDa of 
cerrix uteri (malignant adenoma) 

(/-fvp, a ciMr mmAtr Ot ^ UrT*trt S^*rr ) 


of tho disease the wholo of the vagmal portion of tho oemx may be 
destroyed by nlooiaboc, so that tho ongm of the disease cannot be 
determined eitber by its clinical or its mioroeoopo features. 'When tbe 
pelno tmuos are mvolvcd tho pressure on tbe ureter* and resulting 
hydronephrosu may bo the oouso of death or tbe dueew may spread 
to tbe bladder or rectum, eomrtimes oaosmg flstulou* oommunicatiodJ 
riranomaoftbrj bexly of tbe nteros u much rarer than carcinoma of 
the cervTx, and, unbho tho Utter has no Tclatvon to ohildhirth. It 
ansos in tbe epithebam of the utenno gUods, and m tbe typical form 
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tho nUm tb« solaoiiur iIiEpe, bat more often thn u more or 
Ie0 oompletelj loct and the growth baa the atmctore of fphsTotdal 
cdl mrchioina. The ttuttonr oniaDj preaents itaelf aa a aoft white 
•pongy or papillary growth projecting from eomo part of the inner 
tnrfaoe of the otenu. It tends to spread, to that erentoally it may 
mvolve a crmcdershle part of the Dtenne wall at a thickening of the 
Imtng. In section the growth u teen to be inrading the moscle, hnt 
a thorp line nsnaHy dobiiganhea the two and even in the later stages 
the oater part of the tnnacnlar wall and ita tarons corenng remain 
intact, so that, although coniiderahly enlarged, the ntemo may still 
retain its normal shape. Ultimately howerer the growth may form 
bones on the pentoneal sarface, and, extendmg to the parametnom, 
oaosa extensive adhesiont and nodules on the adjacent pentoneam. 
Seooodaiy deposits In the lombar glands am exteptionil bat deposits 
may be Icnind in the oranes metaatasea am ran. 

The profaferatton of the nteiue gUads met with in eases of glandnlar 
endometritis or hypertrophy may prodnoe appeaiancea rery diffloult 
to dirtmgmih ho^ogteally from eamnftma. Cananomas of the body 
of the ntents m which the oeQi are of the tgaamoTts form hare been 
desenbed, and are supposed to aose la the smlaoe epsthdnjzn after it 
has undergone squsmoos metapUsta. 

Ohnrifm~fiplthflllfTTnfu dhhfmgh the rare malignsint tmnorii 
known by tha name Is not altogethareoo&ied m its ongm to the vtemi, 
thu Is the most oanrauent plaoe to notiee it. It is a special fonn of 
carcmoma which oogmstea m the epitbahom of tha oorcnngs of the 
embryo or fcetna. The tninom most frequently ansca from the placental 
Tilh bat may derelop after abortion in the eady stagm of the derdop- 
ment of the oYOm. OhariacHepitbelioina thus osoally as a 

tnmoTir of tbe ntenis, but it has b«n met with in tha Fallopian tnbe 
in oases of tubal geatation. and u stated to hare assen ocouionally 
as a primary growth m tbe waD of the ragma, poMibiy from the 
implantatKm of a fragment of a ohononio riDas. Rarely the tnmoar 
has been obeerred to ante m oonnexum with lezatocnas of the orary 
medn iti nnm , and testri, presomabfy m cells homofogous with the 
surface epitheCnm of tbe fcetal membranea. 

In hs relatioci to ptegnincy the development of the tamoor ranes 
i xvi ii mn g eometimes after abartum, dcmng prognanoy shortly after 
partmition, or eren a year or more sohaeqnently In one half of 
tbe recorded oasea hpia fad iform mole has pmooded the derelopment 
of the tnmoar end it b of interest that m thb affectko proiiferatioa 
of the epithelium of the cboiiome vim alx? 

When fully developed a chonoa-epithelioma of tbe trtents fnrm. » 
soft, blood-coiooted, flattened maaa on the inner surfsce, or may appear 
as a mom pro minent fnngatmg or lobolated tumour ocenpymg tbo 



<Sl3 


TUMOURS 


plwwital Brt® (F5g 163) -A* th* tmnoarfecrat«irt itprteuJt fn fcf» w»S 
of the Qtextui, d i »t a a. dm g the oevity end powribly pt oj octaif into the 
«xvio»l caotL On ieottoo it preKuts the appeonnoe of bJood-iiot, of 
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which indeed the mu* is l*rg«Iy oompoeed, bnt ei the growmf edge 
of the tumcrat m the will of the nteni* y«Jlowi»h-gr«y inM ue seen 
m which the tmnerar mbttinoe u tree from hemanbage. PiniDj the 
growth mij neoh the earcnii furfioe of the nteroe, whore it fount 
nnooth lotmded projectiont m which the haanonhigio ippoMinoe 
of the tomonz U Tmble. 

Microtcopic feature* — In manj parti & obQnan-epithehQma 
ihowi under the mlcroioope little more thin hlood ind necroeod tmue 
In which no definite i truotai e *» letognimblfc. Utuahy m oertiin are** 
of the tumour and in a narrow Kme at tlm growing margin a typical 



with dear protopliaoL 

and Tory oharaetenttia ■troetute can be obMired (Fig 164) ooQiiaUng 
of the toUcrwing eletoenti 1 Flamiodial maaMi of deeplr ataining 
protoplaam (lyiieTtiTim} m whnh no mdicahoni of cell boemdaoe* 
can be reoognbed, but whicb oontain large numben of trregulailj 
•catteied ox more doeely aggregated nudeL In come parti the proto- 
pUxmio initead of being caatmuoui, ue Ticuolated by Urge, 

rounded, onl or irregular ipaoea prodoong the appearance of a Ui^ 
maih nitwcnk of protopUamle itrandi. 2. Fnimg the ipaeei m 
plismodium ir« muM* of imtll, rounded or polygonal oeQs of rery 
nn lfonn appearance. Tbe oeD* are oloeeiy packed have a very dUtinct 
dark boundary line, a dear noo-grmnuU protoplaam, and q deeply 
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itainmg nuolcua. 3 A lirgo mtenmxttnB of blood and blood-ckt 
Rarefy m part* of a tmnonr the ftraotoic of a hydabdifonn mole u 
reprodaoed, the ceUa bomg arranged so ai to give to a vesicaJai 
■tmotirre. Thji occnra uot only m uterine tmnonii, but also m those 
ooounmg m other ntnatjona snob at the tertn. 

Of the two epithelial layera of the ohonomo villas, the outer or 
syncytial layer giree nse to the plaamodial manea, whilo the deep or 
TAngh a n a layer is represented by the maatee of wmBll, clear 

In aome oaaea, eapeaally in the metastatio growtl^ the ilructiir e 
is lea typical than that above deeoribed. Thus the plaamodial masses 
may be imperfectly formed, conoistmg either of isolated maseea of lum 
vacuolated protoplasm coutarmng two or three nuclei, or bemg replaced 
by large angular ceUs with deeply gtammg protoplasm and nudeua. 

The tumour oeUs are strongjy attracted towards the vwni of the 
tiMue which they infiltrate, and often fnrm a layer beneath the endo- 
thelium, or a complete tube around it. As a result of deetructioQ of 
the endothelmm, blood passes freely into the tumour substance, brealong 
up the growth and causing extcnsiTe necrona. The regional lymphatic 
^ands axe Usble to mvanon and secondary depomta are also coTamac 
m the vagina (Pig. 163) and vulva. 

Owing to the extennon of the tumour cells mto the veins metastassa 
by way of the blood-atream are very frequent They are moat cammon 
m the lungs, but have also been met i^b m other parts sueh u the 
brim, bdneys, end subcutaneous tissue In these parts the metastasea 
form round^ nodules, usually varying m sue from a pea to a walnut 
and on section preecat a marbled ted and yellowiab-grey appearance 
owing to the presence of hasmorrhsigee. It is stated that after removal 
of the primar y tumouT tho metastases have occancnmlly retrogrowed 
and dinppeared In oases of obanoo-epatbeboma the ovanes have 
usually been found to be somewhat enlarged owing to the abundant 
prodoctian of latem tusue, taking tbs form of luteal cysti. 

Oaroinoma of the owary a not uncommon, and may 
probably ongmate m the gemunal epithelium or m the epithehum 
of a Graafian folbcle. HIstolc^Kally the tumcror may present alveoli 
lined with cubical or columnar cells or masses of cells, or it may 
have a spheroidal-cell atmetore. llacroscopicaDy it may occur 
as a soft, solid tumour sometimes of largo aue, amooth or slightly 
lobulatcd and often retaining tho form of the ovary In other cases 
the tumour may present itself as a moltilocular cyat, which to the 
naked eye presents no evidence of malignancy or in which, ot 
section, sobd msaaea are seen between the cyita or m their walla, 
or pro}ectmg into the cysts to as partly or completely to fill them. 
The solid growths may rupture through the cyst wall, and appear 
aa outgrowths on the surface of the cyibo tumour Carcinoma of 



615 


CARCINOMA OF THE VUT VA 

tba ovary m mtber the eoUd or tho ojatio form, a kometimei bilateral 
SeooTidfiry depoaita m the pelvw Ijmphatio glandj and penteneam 
■nd metaataaei eWwhrro tnaf octmr It is "'ery miportant to re- 
member aa baa already boon pointed ont, that aeoo n da t y caremoma 
of the OTsnea, aomotimei bdateral, la not very Tm i yimm on, eapemally 
when the primary growth la aitoated m the breaat, atomaob, or 
other abdommal viacera Bland-Sntton, who dembta the emtenoe 
of pnmaiy cancer of the OTanea, haa called eapeoal attention to the 
fact aometunea the exatence of the pnmtry growth may be 
overiooted and the aeoondary depoait m tho ovary regarded aa pnniary 
The Kune obaervei haa alao pointed out that aeoondary caroinoma 
mav ocenr m an ovarv whioh it alreadv cyatw, 

O&rolnoma of the Fallopl&n tube u me and nsnally 
ocenra aa a fongating tnaaa datendung the tnbe. 

Oarolnoma of the u not cosuncc. It generally 

aaanmea the eqaamona-ocll form, and may commence aa a warty 
growth at nloer In advanced cases the daeaae may extend to tha 
reetnm or bladder and fiatnlooe comimuucatkiaB reanlt 

O&rolnotiie. of the rmlwa u oot very heqnent and presents no 
feetnrea regoirmg ipeoal deneoption. It is very constantly asaoaated 
ihth a precaneeroua conditum of the part, wUeh waa deecabed 
by Moma, who pomted oat its omflaiity to the <^-l^lTl*■|Mnd^n£r condition 
ol the tongue. This eondition b known aa lenooplaku vnlTTtis. 
Comyna Berkeley and Ylotor Bonney have arehiDy descsbed the 
affection and the hiatdktgical ohangea present m ita different vtagee 
Tbe whole of the mlva, with the exoeptioo of the vestitmle and nret^l 
onhoe, ia liable to be mvolred, and tbe ohangea may even ipreod to 
the folda of the thighn and to the pennsom. The affected parts, at 
firat rod fwoflen, and excanated next become white, »>irTTnbtiTi^ and 
thickened and later the seat of cranks anH nleeia. Finally imle« 
caromoma haa anpervsned, tbe whede Tolva beoomea amooth, shiny 
and white, the lahia minora and olitom practically dmppear and 
the disease becomes qmeKKnt. It la from the nloezs and rmj mM that 
carcinoma u especially hable to anse, bat It may develop at an early 
stage from tbs enlarged and btanohed mterpapillary ptoceisea of the 
epithelinm. Berkeley and Booney state in every case of car 
emoma of tho vulva whioh they have seen lenooplakio Tulntis 
been present. Tbe tame observers point out that the condition known 
as kranroeu vnlnD, which b oharmeterued by an atrophio condition 
of tho mlva, with steaona of the Tngmnl onflee, is an essentially 
different affectiom “id st a nd s m no causal ration to caremoma. 

ilaltiple cardnomaa of the vulva have already been menbened os 
a possibte example of anto-inocolatlon, and the view exprttsed that 
such growths sre more probably doe to mdependent developments 
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m a ptrt ftlrcidy in a precanoerona oondiban. The lymphttio glindi 
liable to be my^ved bj tbe disease belong to the (raperfidal TngTrfn>l 
group 

Operative treatment ahould include the removal not only of the 
actual growth but also of those parts presenting the preosnoerooi 
cbangee, as well aa tbe g^ianda, whothar enlarged or not, of both groins. 


MIXED TUMOURS 
TERATOMA 

Already in considering the dcfferent vaneties of tomocirs we have 
seen that in zatny mstanoee more th»n oQe form of tzKue enters mto 
their stmotOTe, and that not only may diSoitait forms of eonnecttve 
tamue occur as, for instance, m such growths as angio-lipoma sad 
obondro-earooma, but even epithelial and oocneotivo-tissue elements 
may be associated, as in the papillomas and adenomas. There lemam, 
however certam tumoua, fmqneaiUy of a more complex etmoture, and 
containing diflcreait ttsfuee often hi^y differaotuted and uregnlsily 
arranged whioh require eeparate ooufideiatiaiL Among soeh tumours 
the meet complex are oharactanied by the fact that tbe eompooent 
tissues are so arranged as to produce a more or lees rtshmg resemKsnee 
to dednita foetal structures, whilst other tumours occur whioh are 
clearly’ of a similar nature but m which the oomponeait tissues present 
no tendency to be grouped m such a way Tumours of the first variety 
are sometimes oaQed teratomas and those of the second variety lernUni 
but it seems more oonvonient to apply the name teratoma to the 
whole group It is a feature oommem to aU members of this cIsm 
that tttsues derived from all the three layers of the blastoderm 
are present, although <*e or another layer may be chiefly repre- 
sented. Mixed tumours of this nature are supposed to anse in one 
of the foUowmg ways — 

1 In cases of partial or complete duplication of tbe emhryoiue 
area It is supposed thst one portion may continue its n crrm al prooees 
of development into an mdividual, while the other portwa ImBm to 
tmdergo immediate development, and beoommg included within the 
body of tbe former subsequently gives rise to a mixed tnmonr (fcetal 
molunon) According to this view the process is closely allied to that 
by which tbe vanous forms of double monster axe produced, but in 
case the part of tbe dmded embryonlo area, which in the other 
instance forms tbe tumour develops into an attached individual or 
part of an mdividuaL 

2. Another possible mode of formation, which can, however on^ 
be applied to turoours of tbe ovary and testicle, is that they anse by 
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tlw ipoQtaBecmB derdopmait of * gmon^tl otlL Among tite tiuotu 
new* whkb tATO beto tdruiood m thu cocmaxiaix b tlut which 
toppoAoi the proce* to he *ii*logoiit to peithenogtfieeii (the dcrdop- 
m«it of »n nnttTtHmJ oTUm) u obeerrod m •ome of the lower 
■Tiifn« 1 i , while fit*ttook eoggorti that * tmnaur in *7 recnlt from an 
OTum fcrtOued bj a iponnatoaooQ inchided in the orarj dnrmg the 
prooeaa of itf der^opment. 

S. I>nnng the legmaitatum of the OTnm aftei fcrtilmtitm it it 
■appoaed that one of the btaatomeita may become daplaeed, and 
that, remaining moladed in aome part of the body rt developa 
inbaeqnttitly into a tomoitr 

1. Laitly It B probable that mixed tnmonn may m aome inataiicea 
ame ai a xesolt of local derelopmental eno ra, taeb. at dnpUcatioiL or 
the delayed growth of a partiOD of nndiSeieDtiated tame m srtnatKciB 
where t^ difierect bUctodeimio lajera come mto ]axtapoaitum This, 
dnpBoatmn of the mandible haa bem nppoaed to accoimt for certam 
tnmonri m the neck, whOat tt u poanble that acrnw mixed tamonn of 
the teaticle may anae m tume which haa become embedded in the 
organ dozing tlM early itagea of ita daralopmmt and brcnigbt down 
with It djnng ita deeeeot 

From what baa been Mid, it u endent that mned tomoms of thu 
claea moat di2et reiy widely m them cTmiiaJ chazacteo and in thaz 
ftroctora. It u thoa tmpoaitble to grre any gensral deecnpticA of 
them, and it moxt soffioe to detafbe the ehief eharaeten that they 
present ct the moat nnportant ntnabona in which they u c cmi It may 
bowerez, be mentiaQed that allhoogb m many inatancce they behave 
aa benign growtha, it la not rare eapeoiaQy m certain ctnatrona, to 
find a ttunoni endently of thia nature exhibiting evidencea of >n»1ig 
nancy Soeh a mahgnant change may oocnr m tba epthehal or in 
the conneettre-tmoe elemanta, and thoa the reeoltmg growth may 
behaTC u a earemoma or aa a Hreoma, whilst oooaaMxially the exten 
atom of the gnrwth reprodooe to a TaryiDg extent the complex 
atmetmo of the jmmaiy trunonr 

T«r«.ioma of th« OTury mualiy octroza aa the -weB-known 
onsTviH dtTwa\i. In ita most limpls trtrm thu of a eyat 

Imed with aldn, fniimhed with ham and othez cntaneooa appenda^ 
anoh aa aehsoeona gjan d a, and fiDod with £at^ material often eoo 
ta min g cboleetenn. In rta most complex fonn the ovuiaix dermoMi 
canmata of a iimpie alon-hned oyat from the mnet anrface of which 
projeeta a complicated maaa having aoznetnnes a close reaemhlsnee to 
a totna. Between these two extremea ev er y gradation ocoma, the 
most common bong that in which s promment nlpple-hko projeotion 
a present, heainig haiia on ita KiEface, and Tariona tiaanet, anch 
aa bone, cartilage, teeth, epithdisl tobea, or nerre dements, in ha 
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snb*taiio« The*e tumoun Dayar attain tlia enonDOiu proportau of 
the ovanan cyst adenoma. They arc moat common m eady adult 
life bot have been found m children even as eariy as the third 
year Tie tumouTB may be bilateral ftnrf more than one may be 
present in the same ovary and, like other ovanan oysti, they are 
liable to toman of the pedicle. Occasionally an ovanan dermoai 
ao<jTijreB secondary attaohmenta to some other part, fuoh as the 
omentum, so that iti true origin is rendered obecure A malignant 
change m an ovanan dermoid is nsoally evidenoed by the pr ete nce of 
a warty maw on rta inner surface. 

Qoeely albed to but much more rare tha-n th^ ovanan dermoid 
are certain solid tamoura of the ovary which usually if not always, 
pursue a mabgnant oourse and are described as malxgnasd cmhrycna. 
In one of two cases of this nature recorded by Targett and Hicks, the 
tumour which had undergone toman of the pedicle, was removed 
by operation from a g rl aged 14 year*. Five months later a large 
recurrect growth was presect iq the left HiBO fiMsa, and settiJe and 
podunoulated growths were studded over the intestmee and omentunL 
Ascatea was present and reconed after repeated tappings and death 
ensued seven months after the first operation. The pentoneal 
growths wore very extensive, and some oi the mosMe had probably 
ongmated m the retropentoneoi glanda The pmnaiy and seoondaiy 
growths presented on nucroscopio examination tubules and eyfts 
lined with columnar or stratified epithelium nodules of cartilage and 
bone epithelial pearls, and a stroma of fibrous, muscular and fatty 
tuBuea, with groupe of ganglion cells but no resemblance to any definite 
organ could bo traced Am ong the thirteen recorded cases coUeoted 
by Targett and Hicks, oleveo were undoubtedly malignant and of 
these nine died withm e year The ages vaned between 6 and 30 
years. The metastases are chiefly m the pentoneum end retropeo 
toneal glftndit, whilst m the visoera they are rare In some cases, as 
m that above deecnbed, the secondary deposits have the same complex 
structure as the primary tumour but in others they pieeent the 
struotUTO of a small ronnd-cefl sarooma 

Teratoma of the teatlole.^ — In the testicle, as m tbe 
ovary two fomis of teratoma occur the dermoid and the sobd tumour 
of composite structure m which cysts are almost mvanably recogmxaHo 
even with tbe naked eye but whereas m the ovary the dermoid is 
much more common than tbe solid form, m the tesheJe tbe reverse 
n the case and dermoids are extremely rare. On account of tbe com 
plax structure of tbe solid teratomas they have received many different 
names, sueh aa ovsOo disease of the testrole adenoma festf< cboodro- 
larccma, and colomnar careznoma. A consideration of the structure 
of th«w turaouie readily explains bow such a complHjated norooi 
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ckture ha* trifcn and H u better to ucinde them all under the general 
Ti«m> “ temtoroji rather than to oams each fpccnDen acoordmg to 
itB n*ted-« 7 e or hwtological featureo. 

The toEd teratoma or embryoma preoent* rtoelf clmlwlly uiaaHy 
in young odulta, oi a tumour caoanig an apparently un ifo rm en 
lorgemoit of the tertude, or il the oyotw formation b marked the 
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tumour may be lobuUted and m parte eloetio. Dieaeotton ebon that 
the tamcCT n contained withm the tunica aTbugmea, and b et T c ep the 
two It B tometrmee pcooible to demcnetnte the tealxular cubatonce 
ipretd out m a thm layer while the epididymB can eamctunei bo 
rtcognued behmd the tumour The tumour iteeli preoente on eoctlon 
diflerence* dependent chiefly on the extent of the cyitw formation 
Bometimet it u a ooft oolid growth in which mmute cyati ore visible 
(ng 165) eometuiK* it has the appearance of a coarse sponge- 
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work or e few large oyeta may be aBocutcd with a vaiyiiig tmcHint 
of solid sabetanoe. In the lattor gelatmons areas are sometmiea 
viaihio, and cartflago may bo present in the form of white or greyoh 
nodoles. Oocaaionally the oysta contain mtra oyiU o growthi. 

Amo ng the elamants most easQy demonstrated microscopicafly m 
theae nuied tnmonrs are the oonneotiTe tissne stroma, which vanes 



Flf leo. — Microscopic sectioci of teratoma of testicle, showlof coo 
nective tissue ttnuna < - *in t j (ntny cartila^ and spaces Jlnen with 
columnar and cubical epltbeUum, and two of stiatlfled 

epltiietium. 

widely in its oharaoter and often contains cartilage and apaoes lined 
with cnbicaJ or oolomnar epitbebum. Other eJemeats can, however 
alwaya be found, and Nicholson, who has recorded the reanlts of hi* 
examination of aixteen apecimcna, meet of which are m the Museum 
of Qoy'a Hospital baa been able to abow that denvatiTes of aD the 
three layera of the blastoderm are present The epfbUat is repre- 
sented by tubnle* Imed with itratified epitheJium and epithelial pearl* 
the mesobiast by the connectiTO tissue often with cartilage, some 
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rimM with moicle or orea boee ud the hjrpohUrt bj the ocJi nnn t r 
or cabkuJ epitboHom, which ii often uruifed in the elupo of Tilli 
ind tnmKLoded by nnitripod mmole {Fig IW) Tbo ongm of theeo 
tnmoTTTw hm» been the ioiiroo of mnoh diwnwHiei end mtat be regwded 
u itlD Tmoertefai- After rtviewing the Tinon* theotioe, iriahoUon 
ocmohidM that the mo«t probeMo axplenetioo a thet fint luggetted 
by 'Wllmi, ■who mppotet thet they eme m the reprodoetiTO oeDi them* 
nlm by » pru coa uielogooi to perthanogenMu. Althoogh the aobd 
teretom* of the teetioio m*y panae a benign oocm, oee m co r e B y 
like the ecrreeponding tomoor of the ovary it undergoes a malignant 
change, may thm probably behave as a oaranoma or as a tarooma. 
In a case leooided by Hoaley In the TrmuodioM of iMs Paikolojpeal 
Socuty the seeondaiy tomonra m the long* and Itvtr vare pnrely 
«ww^«fno«^ althoogh the pninaiy grotrth in the tesbcle oontained 
■paeea Imed with oolomnar epithelhnn. 

As an example of a tera>toma of the tecUole prodooing metiftiK* 
of complex atrootnre may be num turned the olaalcal ease deaenbed 
by Pa^ in aa a mahgnant enebondToma, m which the 
caitHagmou gtovth reached the vena cava by vay o! the epeematu 
veina and caused metaataaea m the Icnga Sebeegneni examination 
of the apenmeoa from thu case led EanthaiA and Btrasgerayi to 
regard it aa a eolamnat<«n aareinoina with eartilaginona fosnation 
m tho ftrooa but atOl more reoently the dueovery of epithefial peatla 
in oertaln of the nodolea of growth by Eloholaon aeema to oomplerte 
the endenoe that the tumour ta in reabty a teratoma. The metaa- 
In the longa eontaming cartilage and apaoe* lined with eolmnnar 
epitheham must be regarded rather as the reaolt of the transplantation 
of iragmenta of the growth which reoehed the interior of the vena 
cava then aa an endeoee of any true malignant change in the 
of the tnmoar 

In rare inxtanoea a tamotir havnig m part the itni et are of dtomw 
rpxli^ioma (p fill) o cam a m tbe teataole. Booh a tnmenr aa first 
pointed out by Behlageohaafer moat be regarded aa a teratoma in 
which tbe cbooo-epitbellomatoas growth baa amen from the eplblaih 
In a ipeoiman of thia nature whioh we have examined the tomonr 
oontained, m additioa to aynoytial baroe, blanda of hyahne cartilage 
and tnbale* Imed with oyhndrical epitbefanm. The priw wirw of thia 
modification in tbe s tm o tme of a teatzenlar teratoma is likely to be 
associated with ezteneva bsmumhagio extraTuationa, which may 
to a large extent, ohewire the nahne of tbo growth. In more than 
one recorded case tbe tomonr has contained vilh leeembkng tboee of 

av cs i c n t a r mole. These tnnwnni are nioaDy very maEgnant and tend 

to canae metaitaaea throngh tho Wood-stream. Among fonr cases 
described by Kichoison, tbero were metastaaei b tbo longs and boun 
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m one m the abdomen m another and m the lirer abdomintl gUnd* 
and longs in a third 

Dermoidt (cystio embiyomns) of the teaticle are vary rare, and 
are dttttnguifliied from ompfe dermoid oyata of the icrotum by the fact 
that they are oontnined withm the tmuoa albogmea. As m the OTanan 
dermoid a process of oomplex atniotate may project mto the cyrt. 
In a tomooT of the testicle described by Bamngton, a dermoid oyit, 
lined mth stratified epitbehom and provided with aebaceoxis and 
sweat-glands was associated with a soUd tamonr having the hiatologwal 
stmctnie of a carcinoma with columnar and irregular cell-elements 
It IS probable that m this caso the caromomatons growth originated 
in the hypoblasbo element of a teratoma the epfbkstio element of 
which was repteaented by the dertnoid ovst 

Teratomaa of the oranlmn and iplne ore classified by 
Borst according as they are or are not associated with orama or ipma 
bifida. In the oraniiiin they have been met with co the oonveuty or 
at the base. As an example of the oitraordmary features which mch 
a tumoor may present at the base of the stnll may be mentioned the 
ipeouacn deaonbed by Br^lan and Kindfietscb and mted by Boat, 
m which a pedonculated tnmoiit ptojecUng mto the phar^ was 
oooneotsd through a hole m the floor of the sella tnroica with an 
intncramal tumour which piosonted seven rodunectary Umb-bbs 
projections, and cuntuned amongst other stnotnies oarrilags, 1xD^ 
muscle nerve mtestme and renal Ussne. 

In eoDnaxian with the fpmo, teratoma u ohiefiy met with at the 
lower extremity as the congenital sacro-coccygetl tumour ThU 
IS usually situated on the aoteaor aspect of the saernm and oocajr, 
between them and the rootum It may reach a large oxe and project 
downwards between the lower extremities. The tumour is ususUy 
partly cyatic and partly solid 

Among the histological olementa found m such tamoun may be 
mentioned vanoos forms of coonootivo tiasua, often mahidnig cartiJsge, 
and spaces Imed with columnar or leas commonly stratified epithriium 
In view of the oomplex struotme of these tumours and the fset 
that denvativea of all the three blastodermic layers may be present, 
it IB probeble that they are nghtly resided as teratomaa It most, 
however be mectioii^ that this view u not generally accepted, 
different pathologists having assigned their ongm to the neurenteric 
canal, portanal gut, or Lusahka a coccygeal gland, 

ilorioyFJetohar and Wanng have recorded a case of sacro-coccygeal 
tumour which exhibited msbgnanoy The tmuour was removed from 
a child 2 years of age, who died with extensive rcourrenoe in the 
pelvis three and a half months after the ojicratjon There were also 
of growth m the lumber and fltao clanda The primary tninoor 
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wta partlj cyrtio and partly •oJid. The oyiti were Lwd with cohunnar 
epithelmm, and tie Boid part of the growth, aa well aa the depoaiti 
in the glanda, had the atmcture of an adeno-caroujoina, 

CJoeely alhed to the ocmgenital aacto-cocoygeal tumcran are the 
dermoHi cyiti witch have occaatonallj been found between the aacrnm 
and the rectucL 

Teratomaa of other parta of the epin® are eioeedingly care ^\e 
have deeoribed a apceitoen m the PnxxtJuvjt of lie Roifal Soatif of 
iledianf in which a larjre teratoma, artoated behind the penlanenm 



Flf 1S7 — liQcraacoptc aedton of part of a teratoma of tbe aplnal 
cohrmn, ahowing a branding qtace Unad with colnmnar epi 
tbtlhim and anironoded by Qoatrtped muscolar tlnae. 

in the left renal regwn, waa very mhmatdy ooonected with the apinal 
column, and aetuaDy projected mto the apinal canal (Fig 167) 

Reference may here be made to another form of growth which 
haa been met with in the sacro-eocoygeal region, and to which the 
name Aordoma hoa been applied. It u behered to anae from 
the notochord and haa more commonly been ecconntered In 
tho region of the apheno-ocapital aynchondroeia. Stewart of Leeda, 
who baa recently reviewed the literatoro of the aohject, atatea that 
" the tamonr m alveolar In atructaie, and the parenchyma, uaoalJy of 
epithelial type, a compoaed of cella which become the aeat of mncold 
degeneration at a very early atage of thetf development” In moat of 
the recorded caaea of chordoma the tumour haa pnmed a mahgnant 
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oouTse, Tha*, m the case gtndied bj Stewart, the pnmaiy tunumr 
projected baokwarde from the noro-cocoygeal region, a&i McoDdaiy 
depomtJ enb«eqaentl7 oocuired in the left buttock, otot the n^bt 
aoapula and in the Boar reculting from the removal of the pnmarr 
growth. 

Tcffttoi n a of tlie thortuc — A oowederable nnmbet of caaes 
are on record tn which a teratoma, nsuaHj in the form of a dermoid 
cyst, haa been present in the thorax the tmnoor bemg aitaated m 
the mediaxtmnm, lung, or penoardium. The effects which mav reeolt 
from auch a tomonr were well iDoBtrated by Godlee ■ oase, m wbwh a 
nghtnnded plennsy followed by enopyema, was the first ■J-nVing erldeDce 
of eeriouj disease. Later the empyema ruptured into a hronohua, 
and, aa in other recorded oases, halm were preaent in the expectoca 
tion. By operation a oavity filled with hAir and fatty mflteml was 
opened the cavity was lined with akin, three fleahy beanng 

haaa on tie« surface projected into it. The cavity remained open, and 
the patient died about three year* later of some aepho complioataon- 

In a case recorded by Ritchie a mediastmal temtoma ooouriing in 
the male presented m part the strnotiire of ohcnon^pitheboms, and 
oodules which were preasnt m the lungs ahowed the Ane struetore. 

Teratoma of the abdomen^Apart freon the tnatomu 
which oDginate in the genital organs and those cMXUsmg in the retro* 
pentoneal tissue, tomoure ol a ftmilar nature and probably ansing 
from foetal lacbuioQ have been dcsoribed m vanous parts of the 
abdominal canty euoh aa the r^on of the Lvrr the transTWse 
mesocolon and beneath the diaphragm 

Teratoma of the neolL^A congenital tumour u occaaioDally 
met with m the neck wbwh cloeely reaembles the aacTo-oocoygeal 
tumour* above dasonbed. Of four epecameai m the Museura of tbe 
Royal CoDege of Sargeoof three ere median, but m tho fourth a 
tumour extendi from the left etdo of the neck upwards under the 
«>fw»n fling ramuB of the jaw causing great deformitv and compreamg 
the brain- According to Keith in none of these four ipenmens can 
any trace of tJie thyroid gland be found- jncroscopJcaHy these tumours 
consist of cysts with ootunmar epithebum lymphoid tissue and 

islands of cartilage. As Keith aays How tbe thyroid body of the 
foDtns oortwa to assume suob a structure end uio is an rsiigm a. 
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Under this beadmg it u conrwuent to bnng together various pitho* 
logical formations which, oUhough differing widely in thor 
ajjree in the fact that they consist of a odieotion of fluid surrmindad 
by a wall of connective tawie Imed with epithelium or codothefiam. 
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Loalued eoIlectioM of fluid, doe to pathologio*! ciu»ea, iw to common 
th*t it it difficult to famine m tatimfmctoTj definition whkli ahmll di»- 
ftn gnBih ejitx from other coILectiont, the dittmcbon ti Urgely 
mn •rtfitMiy one. Certmm condibon* can rtadilj be endaded, tneh 
u (1) nmtntml tpace* distended with fluid e.g. m hjd rocela of tbo 
tnnicm Tmglnmlii, m distended hona, or m tubo-ormnan cyit (2) hoHow 
organ* distended by excretion* or seoretioni, roch a* hydroneptroii* 
or m dtftended gmU-bI*dder and (3) cymt* prement in tomooix, ( 0 ) 
renlting from Tmnoos moadenUl conditions, meh *• hemorrfamgo 
or degenermtion, or (&) oocnmog me on csentiml femtore of the growth 
u in oymtio adenoma of the breast. A true cjmt ofiimllj preacnta 
itself u m definite locmlued tumoar,'* and 1 * often capable of being 
remoTcd intact faom the tiaane* in which it he*. 

Aeoardmg to tbetr mode of ongm oyita can moat oanvauenUj be 
elaaaified aa follows — 

1 Qlandnlar retentioa ojita. 

2. Exndsrtnn CTSta. 

3 Cyit* arumg m mdimentarf atmc tm e * or txasoe mdanona. 

4. Fariattte eyrta. 

L Ql&ndal&r retantlan fly>ta.--OjTt* resnitzng faom roten 
tion of aectetiiBia, often more or 1 m mfdified, an LaUe to faom in 
mQ gland*, and are met with m the breast, pancreaa, ufirmry gland*, 
oTsij kidney and Errec. Sneh apeeial gludiilar cyita wlD be eon 
iidet^ m eocnexuin with otber diaeaae* of the nTg«n» hi which they 
oocor Two ranetie* may howerer be canmientiy dcaeabed ber^— 
tboee annng m tbe •ebtceon* gland* and nmcoo* giand* re ap ec U yeiy 

Sebaceous or atberomatous cysts ocenx m all ahutkxia in 
which iobacoon* gland* are normally proaent. They are, however 
QiQst common on the scalp and face are not rare on tbe 
•honldeii and back, battocLa, •crotnm and penis, bnt are aeMrim uiet 
with on the Innbs. They are faeqnenlly nmltipie, and vary m tiw, 
but rarely exceed that of a large orange. A BebaoeoTis cyst possesses 
a fibron* wiH lined with on* or more layer* of flattened epthelhnn, 
in which, however no Malpighian layer or pepfOv can be 
The oontenta uioally connat of a soft pomdge-llke material, but 
occaconaHy they are thin and mflty whilat In some eyata they form 
laminated layer* a lmoat . homy m eonaiateaee. ’RT-amnwl miero- 
•eopoally the oontenti show ejatholfal dibns, fatty granule*, and 
oholecterin eryatala. 

Although it u certain that sebaceous cyst* utuaDy arise from 
duteniion of a •ebaceon* gfand, it Is probable that tome may onglnste 
*4 outgrowth* faom the hair foDkles. 

A sebaoeon* cyit form* a ^bnlar tumour ntusted Immediately 
beneath the sUn. Th* coimiteiio# vane* with the ebarmetsr of th* 

2 o 
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oontentj it is osniUf dooghy and may pit on pr e asnre , btrt rt mtT 
be elastio ox hard Occasionally the onfice of the dnct of the ^tnd 
from ■which the ovat onginated can be seen m the nli~m at a reuH 
depreenon or black apot^ and at this point the akm im wtimttely con- 
nected with the cyst walL Sometunea the aebaceoni mitcnal can 
be squeezed from the onfice of the duct. Over a large cyst the ihn 
often beoomee th inn ed and tn the soiilp bald as tie result of atrophy 
of the hair foUiolei, The diagnoois of a sebaoeous cyat from a chrome 
abaoeas or aoft hpoma is rarely attended with difficulty and sub- 
cutaneous dermoida can usually be distingaished from lebaceoui eyitt 
by then limitation to certain situations, and often by the greater 
depth at which they he. Cysts described aa congenital selaceoTis 
cysts are always dermoids, and the same is almost always true of 
the cysts in children which are described as sebaceous, 

Bebaceoui crsti are habfe to the following changes InJfavtmaiuM 
and mppxmitton are common especially in small cysts on the cheek 
the contents of the resulting abscess are often 'very oSeneve. Ulctn 
tion of the overlying akin may involve the superficial part of the cyst 
wall, thus widely opening up the interior This has been observed 
ohiefiy m sebaceous cysts of the scalp and may lead to a very pecultai 
appearance reeolting from the formation of exuberant masses of 
granulation tissue from the deep part and edges of the mtezior of tbs 
oyit. The eondrticn msy thus closely snnulato s malignant growth. 

Another change occaaonaDy oconmng m a sebaceons oyst is that 
which reeulti in the formation of a 9(haeexmi korn The contents of 
the oyst gradually escape from an ooifloe in the oyst wall and ikm 
and farm a slowly increasing conical, hor ny maas, which may super 
fidally have a oloee resemblano© to the homy epidermio outgrowthi 
that sometimeB form on the smiace of cutaneous papiDcrmas 

(p m 

Calcifeation of the oyst wall end ita contents may occasjonaliy 
oonvert a sebaoeous oyst mto a aohd mass, eometimea -wrangly described 
as bony This change is mort common in small cysts in the region of 
the sbotildeT but may occur in oyits m the soalp or elsewhere. The 
supervention of fsaliywcwt dittxue in the form of squamonf-celJ 
carcinoma m a sebaceous cyst is very rare. 

In removing a sebaceous cyst core must be taken that the cyst 
wall II completely taken away In large acbcceous cyits of the scalp 
this can eeaDy be done by oracnatmg tie contentB through a 

short memon and then carefully drawmg out the cyst walk 

Mucous cysts arise as retenbon cysts of the mucous glands 
Khicb are present m mucous membrane*. They rarely reach a Urge 
sue, and appear usually as imaD, tense, sermtranslueent Wauh pn>- 
mmences, a clear viaad fiuid They are not nncommoci 
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oo the nmoooi mirf»co of the lip# and cbeeki, and ate oocaawcallj 
met with on the tongue. 

The ri«mw fonula u applied to a oy#t lometimea lound in the flooi 
of the month bcn«th the longne to one or other aide of the middle 
line. The cyit, which may extend on to the undcr-Burfaoo of the 
tongue, forma a bluiah, eemitnulacent prominanoe, and contain# 
thhi, ropy mocua. It ii uaoonnected with the salivary gUndi, and 
the patent duct of the euhmaiaiary gland can nsually be demcm 
atrated, lying on the aorfaoe of the tyat. The exact ongm of a ranula 
u unoerhuD, but in now of ita very oonatant anatomical relationa 
rt may be aaaumed that iti onghi u alao constant. Aooording to one 
new a ranula u a aimple mocoua retention cyst ariaing in some special 
muoona gjand, nch aa the ^end ot Blanihn, which liea on the under 
surface of the tongue, or the InmaiTe glanda, whuh lie oloce to the 
lower jaw opposite the central incisor teeth. Thompson of Oalveston 
hai recently recorded case# in which a oyit in the mouth, having the 
chairaeter of a ranula, was aasooiated with a cyvt m the nrek, appar 
«tly of br&nchLal ongla, and coggests that the ranale itself is also 
of derelopfflsital origin and derived from a lower branohial cleft 
diaplaoed upward# m the procees of elongation of the nmh, 

Uaecmi eyvti are scmedme# met with in the labia imnora A 
apecamen of that kind, removed by laston, la as large aa a Tangerine 
orange. A cyst somedmea of large au« may develop from Bartholin a 
gland, fonning a tumcTEr in the poctenor extremity of the labium 
majus. OoeanonaDy a eyat of this kind suppurttea. 

2 . Bxud&ilon ojata are oyita which »n»w from an exudabon 
of flmd from the lymphatic# or blood Teasel*. When anoh an exudation 
of fluid, whether it be serous, ohylous, or nngumeous tn oharacter 
occurs mto an already extstmg oavity neh as a jomt, buiaa, or other 
serous oavity the recultmg oollection is not properly included among 
oytti whereas m a true exodatum cyst the win of the oyat, aa well aa 
the flmd tt oontama, ia a diatmet now formation. 

According to the obiacter of the fluid, exudation e y i L a are divided 
into aexQua, ehyloua, and blood eyata. 

True serout cysts ace rare, and must aert be confused with cyatjc 
lymphangiomas (p 448) As example# may be mentioned certain cyst# 
of the mesentery wfawh may be large enough to prodo« an abdoumial 
tumour and m acme mstanoes have oecanoned mtevtmal obvtnetloci. 

Beroua oyita are oftei described as one vanety of cyst of the breast. 
Undoubtedly a am^e thm walled eyit DOcUining clear fluid ■ffrruttTTp tM 
occur# in thii ntuatioii, but the evidence that rt aaae# mdependeotly 
of tbe gland twine doei not appear eoDclaalTe, 

Chylout Cy*t# ire occadonally found in the abdominal cavity 
and eoDstitate a rare fotm of mesenterio cyst. 
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Bhod cytts — Tii«e althoogb rue, (J»«m bnef notice. It 
oocafflonaflf happeni that & luomatom* of the snbontanocmt 
or m other ntuation*, irutcad of b«ng gradually abeorbed, undergo* 
ohangee wboh result m tb© formabon of a true blood-cyst. Ti* 
conaista of a fibroui wall the inner Burfnoe of which u covered with a 
thm layer of ruaty-colonred matenal (h»matoadm) the cootoiti 
bemg a clear yellow fluid. 

Cyst* of this nature (apopleobo cysts) are occasiaiiall? found m 
the cerebral membranee or m the substance of the bram. 

The reader may be reminded that many so-called Uood 
oyita, met with in connexion with the bona* and m other 
artuataona, prove to be tumours, usually myeloma or saroomt, m 
which the tumour subitanoe has been broken dowu by hnrmrnThwgv; 
extravasation. 

9 Oyats arlclng In thtane Inoltulans or trectiglAl 
■tracturo*. — Dermoid cyats are the meet important examples 
of this class. They may be defined as cysts of congenital ongm hied 
with akin or muoous membrane and tbev may anse cither in a rudiment 
of the surface which ha* remaioed included m tbe deeper tissues or in 
a Tcatigial epithelium Imed a true tur n. The moat simple dannotds are 
those which occur m the sitcabon of various embiyooie fissures, the 
edgea of which come into contact and evemtnaljy unite Dormg this 
procosa it la easy to undantand bow a rudimeoit of the surface epi 
blast may remam embedded ui the deeper tissues aod become the 
ongin of a dermoid cyst 

Bland-fiutton to s^om we owe much of emr knowledge of these 
tumours, distingmsbas by the nanwe teyusttraivyn dgrvwvU and tvhdo- 
dermovU those ansing m surface moluaions and m epithehnm-hn<d 
vestigial ftmctn i es rwpectively 

A simple dermdd cyst consists of a fibrous wall lined with stratified 
aquamooB epitheJnun m which the papQlary anangemeat normsl to 

skin 18 often well marked, and m edition vancruj cutaneous appen- 
dages, lueh as sebaceous glands hair follicles and less frequently 
sweat-glands may bo preeent (Pig 168) In dermoid cysts occutnng m 
teratomas, which have already boon desenbod, other structure* moh u 
teeth, nails and more complex parts may be present. 

The contents of a dermoid oyat vary but most commonly consist 
of the sebaceous material secret^ bv the sebaceous glands in its w*D 
and thus rwemble the contents of a eebacocus cyst often with fine 
bain projecting from tbe wall If, however no sebcceou* glands 
ate present, the cyst may contain a dear or opal«tcent fluid and be 
translucent. 

Dermoid cyata of the head and neck— The most common 
situation for datmoadi is tbe /ocs, th* exact poaiticm being unully 
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detannIiMd by tbe Ihie* of omon ol tbe T»noa» pto««a from which 
the p*rt U derelopol They thui oocat m the fijrore between the 
TT,*Ti1l«jy proceo and the frontal tegJoa of the craniom with ita cantrtl 
tronto-nattl prow* end »Uo in the fiiiaro between tbe nuudllary 
and mandibular prooaue*. 

A dermoid anting in the flrft of theie fitanrea may be ntnated at 
the ontor angle of the orbit, leas oommooly at the inner angle, and ttflJ 
1 m commanly in the naao-faaal aulcoa, whiltt a dermoid analng in 
the deft between the maiiTlary and mandibnlar procewa a adoated 



on the cheek m a line drawn from tbe external anditorr mental to the 
angle of the month. 

The cytt which a ao frequently found at the enter angle of the 
orbit u by far tbe moat oommon example of a aequeatration dermoid 
(Fig. 169) It rarely reachea a large aixe, and, alt^ngh it umaHy Uaa 
doae to the ortemil angular proceea, it la aomettmea found in the 
outer end of the npper eyelid- The cyat 11 uiuallr deeply aeated 
beneath the orbicolaiia, Ijmg on the hone in which H may ocenpy 
a ahaHow depremon. A dermcid cyat is occaelonilly ntnated In the 
middle Ena at the n>o< of 0t4 rum In two caaea of thia blnrl -we haye 
confirmed Blaud-Sntton ■ obaerration that tha cyat may be tranalo 
oenL In one 0 ! theae caaea we lonnd the nasal bonca to be aepanted 
by the cyat, which eztanded ao deejdj that after Its remoral the npper 
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rfp of the nasal aeptnm w exposed and each nasal ca-nty opened. 
The mode of oncm of such a tyst is obaenre, but a fine proceti o! tie 
dtara mater can be domonatrated in the infant between tlnj nasal bone 
and the carUIaginoui capsule of the nose and possibly a dennad In 
this situation may bo of intracramaJ ongin. 

Dermoids of the gcalp tue motft common at tho eitemal ocapitsl 
protuberance and over the anbmor fontanclle. When m the Utter 
Dtoatioii the cyst may be firmly connected mth tho merobriiiie dosmg 

the footanclle, and when 
lying OTcr the bono a 
dopresilon or pcrforatlDO 
may bo present, and the 
cyst may eren be attached 
to the dura mater 
Dennoids of tho ertemal 
ter probably ante xn the 
clefts between tho seren 
prooeaees from which ac 
oordmg to HU, the pert U 
dereloped. Bnch a cyst 
may present itaelf as a 
tumour orer the mastdd 
process and in a ease of 
this kind dissection showed 
that tho cyst could be 
casDy separated frtim all 
the surrounding tissues 
except in front, where it 
was mtiinsteJy connected 
through the cartilage with 
the ikiu hniDfi tho hollow 
of the concha. 

Fi® 169 — Orbital deimoM /sfrocrOttMl dennesds 

are rare Atoordtug to 
Bland-Satton they are usually m the occipiUl region, and nearly always 
m relation with the tentonura ccrebdU. They have also been found 
in the brain soraetimea in connexion with the \entrKleB, and may be 
multiple. Certain cysts m this ntoatioa are very nob in choleetmn and 
the name " cholesteatoma has been applied to them and it is probable 
that while some such tiimouri are true dcmoidi, others sre of endo- 
thelial origin, and thtt the pecuTiar formations are allied to the «ra 
centno bodies found in the psammomas (p. 40i} It may here be 
noted that tho name cholesteatoina is alw applied to the peeulisr 
laminated moaBca sometlmea IooikI in tbo tympanum and mastoid 
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■ntrnrn, ai^ lesalUng {roni & gradotl acctimalatiOQ ot epittdi*! d^ni 
md inflanniutory cmdAtwa. 

DetTQCud cy»t* of the tongue probably oire thar ongin to meloaon 
of epitheCtim at the Ene of nnioa of the median and lateral tubercle* 
from which the tongue devdop* (*eqae*tratioii dermoid*) or ati*o 
in an onohliterated aegmcrtt of the thyro-glo«*I duct or canal of Hi* 
(tubulo-dennMd*) A imp ul dermoid may be utuated meaialJy or 
laterally and uanally prraenta itself a* a tumour In the floor of 
the mouth which may alao project beneath the jaw An ongin in the 
tbyro-gfoaaal duct la aeaigned to tboae cyate which lie deeply m the 
middle line between the gouo-hyo-jd<*« mnaclea, m the poartion occu 
ptd by the duct aa it p4*ea from the forauien c»cam at the base of 
the tongue to the deep aspect of the hyoid bone. An extraordinary 
example of lingual deimoid b pceaerred m th* Mnseom of Univemty 
Coflege Hoapit^ It wai removed by Gray of Bombay and formed 
an enormou* tumour protruding from the mouthy containing two 
pmta of tebeeeoua matter 

Dermwd cyati of the ««jfc may occur in the middle Ene or lateiully 
In the middle Gne they anae in eonnenon with the union of the latexal 
hatvea, but when ctuated laterally they ongmate from one of the 
branchial clefta. A braoelual dennold umBy praaeste itacif ae a 
deepdy eeated eyat stuated dighdy bdow and beh^ the angle of the 
jaw aad iti lemoral may inTolre an exteoaire dnaction expoamg 
the bifurcstioii of the carotid artery The pomtinn of tneh a cyst 
suggests that it haa ite ongin in the second branchial cleft» which 
passes from the toosilUr regtoo bet we en the mtemal and external 
caro^ aitenea. In a oaae of this land under the care of Qodlee 
the eyst was nuftaLen for a softened tnbcrculous gland, and its nstuie 
was only diBcorered after the cyst had been mnored intact, 

Derrnoidt of the trunk may occur at any point along the middle 
line, but hare moat commonly been fouial orer the sternum and at 
the umbiheut. Over the spine they hare been ndatalren for sptna 
bifida ormaybeiaaociatedwithit. It has already been pointed out that 
dermoid* of the scrotum must be carefully distmguiihed from dermoid 
cyst* in teratoma* of the tertide (p. 622) Bia^-Sntton refer* to a 
dermoid cyst containing sebaeeon* matter and hair which be removed 
from tba labiam, and cyst* Imed wrth stratLfied e<juanicni* eprthelhim 
are occancnallT found m the lower part of the ragma, 

Cy*ta of epidermic stmctiire and throwmg an interratmg hght on 
the mode of fonnatioD of congenital dexmotds, are sometimoB met with 
a* the remit of injury usually a punctured wound, enil endectly 
caused by the displacemeat of a fragment of Imng «tnri mto the deeper 

tiiioe*, G*h eysti are called fsepftfjtfatum cyst* ot tfffvnatic dowimd*, 

r*r*ly reach a large sixe, and hare be en found ruoat frequently 
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an the palmar rorfaoe of the fingoa, where punotored wcFimdi tre 
commcHi flimil a r ojitB have been met with m the iru and cornea. 

Another rtnkmg Ahietratjon of dermoid oyita *rmng by acadratil 
nnplantataon 11 aometunee aeen m the fannation of fzaall oyita of tha 
nature which may occur on the pentonemn ae the reanlt of nipUir e 
of an ovanan dermad 

Many mitanoe* of cy»t® arising from vestigial structure* 
occur m difieroit organs, and only need mentioii here. Thm, the 
parovacan oyit m the broad ligamoit undoubtedly anaea m the 
remama of the Wolffian body and duct certain vagmal oyiti are 
fuppoeed to arue from the duct of Gartner or from diverticnla of 
the hlQIlezun doot oyitio diaeaae of the lodneys and hver u beheved 
to be due to dilatatjcm of rudimentary tubulea m the organa while 
oertam oyits of tbe testicle (encysted hydrocele of the epididynua) 
are cuppoaed to anae m veatigia) atructurea repRMmtmg lemam* of 
the llhlleiian duct or vaaa aberrantia. 

4 P&ramltlo oyvta, — The cady form of pazaaitic oyit that n 
ooTTUTKin m the human eubjeot ta that ‘irinoh occun u the hydatid 
fozm of the TonMo eoAaaoaMoua tbe tapeworm of the dog, and la 
known u the hydatid, oyft. 

It la a ohanctenatM of the tapeworma, or oeatodea, that the two 
Btagea of their devebpiiient are pased m two separate hoeta. Tbua 
in the cane of Tamui tohtm the aduH wonn forms the moat common 
tapeworm m the haman subject, while the hydatid stage oconn ai the 
oyitioerena or ** meaale of the pg, althcragh ooeamonally the cyiticercua 
la met with m man- The life-hiatory of the Tcanta eoAtaococMta and 
Its hydatid form la as follows The adult w nfin la found in the mteatmc 
especially the duodenum, of the dog or wolf and appears to the uaied 
eye as a grrmFl white spot on tbe mucous membrane. It eomiffta of 
four segmoitB and measmee 4 mm m length the head is provided 
with ioQT snclren and thir^ or forty hooibts (Fig 170) The npe 
terminal segment or pro^otfaa, oontaming several hundred ova, becomes 
detached and a paaaed m the excreta, tbe ova being set free by the 
rupture of the proglotUs. An ovum now reaches the allmetrtiry 
of jnjn probcbly as a rule, m oentammated drtnkmg-water 
and after digeaticai of the envelope m tbe itomaoh the six booted 
embryo a set free. This has the power of actively ma tin g its way 
through the stomach wall, and as it a scarcely larger than a red 
blood-co^p^lcI^ a readily earned to the liver or lunga or to some 
other part Havmg become arrested, the embryo develops * 
cyat, in which further stages of development occur The wall of the 
paiambc or hydatid oyat conaifta of an outer elaatw laminated 
layer and an inner granular or parenchymatema layer whilst ironnd 
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the tme cyit e j)*endoc]r»fc derdope u the rtfolt ol in fle mim totj 
KMtKm m the ■ iirff ni T%<^mg tismee of the boet. The fluid coatained 
m the ojvt a cdotulea end deer cr ih^^ opdcaoent, reectiOQ 
aenti*!, epecifio greTity 1002 to 1006 it a noa-albumiiiota, ettd oon- 
i«tn« tome chlonde of ftodrom mth •ometunee e tnoe of e redodai; 
agent By the time the oylt hu reached the die of • nlimt a aurobci 
of brood capanlea " begm to form on the inner turfaoe, and appear 




Flc 17Q. — Diagram ebowtng Tania echlnococoa (natmml alxe end 
enlarced) an omm, aa^lcn of well of bydattd cyst with brood 
cepinW and acolecet, two acolecee and bookWti. 


aa imell bodies fike pna heads. Each brood capsule also consists of 
two layers, hut the cuticalsr laycc is urternel, aij on it s number 
of heads or sccilecef (Fig. 170) form, wh»h fail to nndcrfo further 
development unless they reset the alimentary canal of a nritahlo 
host, such u the dog, when they become the heads of a new g ener a 
han of adult worms. The hydatid form of T<nna tckxiuxoanta is met 
with in sereral of the lower annnals, such as the sheep oow and pig, 
as weB as In man, sad it u from the ofiil of Tv-h anTTnala tlr t the 
dog becomes infected. The hydatid oyit, as it occurs In Tn»T|_ msy 
be Mgle or multiple and ranea m Bxe withm wide limits, soma of 
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the largest oontaining many pints of flmi In addition to the develop- 
ment of brood capsolce and aooleoea u above deacnbed, a very common 
occnrrenoe is the formation of secondary or daughter cysts in or 
outude the parent cyst When the daughter cysts anie inteTnaHj 
they are formed from the brood capcules or soolecas, and may thcro- 
selvee proceed to devdop in a mmiTnT way they often escape m the 
form of grape-Hke cysts when the parent cyst is opened. Such t 
cyst 11 called endogenous When the daughter cysts ante extenmUg 
they originate between the lamina of the cutioular layer of the parent 
cyst and project into the amrounduig tissues. Such a cyst is oalled 
exogenous 

A rare variety of hydatid cyst, which has been found m the liver 
connsts of a maa of small cysts giving to the whole an alveolar 
structure. This variety was ongmaDy mistaken for collcad cancer 
until its true nature was disoovered by Virchow who gave rt the 
name mtiUUoeular kgdatuL In the tissue sround the cysts Isrgo num 
beri of giant oeUs may be found. It oocesionalJy happens that the 
parent cyst or some of tho daughter cysts may fail to produce brood 
capsolea and scoJeces. Such a sterOe cyst is oalled an aee^pMoe^ 

Secondary changes. — Tho length of tune during whxh a hydatid 
cyst may remam alive is not known, but certamly it may live for many 
years If the parasite dies the oyst ceasee to enlvge, and sobsequenUy 
ihnnka the fluid disappears, and a oonvohited gelaticous mass 
remains, the wall of whioh may be extenstrely calafled. Rupture of a 
hydatid oyst may occur mto one of the hoDow nsoera, tho heart or 
large blood vessels, a serous cavity or eitemally Sappurmtion is not 
unoommon, and the true angin of the abece« may only be determined 
by the detection of booklets or fragments of the eotooyst m the pus. 

Tho geographical distribution of hydatid disease is largely 
dependent upon the extent to which infested dogs come mto relation 
with the inhabitants thus, whilst it is unoommon m Europe and very 
rare m Amenca, it is common m Austraha, Iceland, and other parts. 

A study of tho anatomical distribution of the disease shows 
that tho hver is aflfeoted m more than one-half of the cases thus, 
among 420 oases treated consecutively m the Royal Pnnoe Alfred 
Hospital m Sydney llclaonn found that tho hver was affected m 
267 or 63-4 per cent. Among the other ports which may be affected 
are the alimentary canal, lungs and pleur®, Iddnoys, female genital 
organs, brain, muscles, bone and the heart and blood vessels. 

The clinical features of a hydatid cyst neoeoanly differ widely 
according to its ntuation Thus, In the liver the cyst may form 
n prommenco in the epigastric region, and may project upwards so 
as to displace the heart and produce physical ngns reaembhngt^e 
of pleuml efhmon When a hydatid cyst is sufBaently lupeiflcial 
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dutuwt floottuhon m »7 bo felt in it md a pacoliai 

•nbratoTT' Bcniatian — the lo-called hydatid fmnitxifl — U felt when the 
tnmrmr l» palpated With the fingert of one hand whilst another part 
of the tomoor is aharply tapped with the fingere of the other hand. 
In other regions of the abdomen a hydatid cyst may snnnlato many 
other conditions, snoh as a bydionephroaia or a oyit of the orary 



Flu 171 — HjdatW cyst of orbit 

In the consideration of an obsoure case in whleh mnlbpjo abdominal 
tnmoma are present, the XKMfaihty that they may be hydatid cysts 
ibould always be remembered 

In the long the symptoms and physical tigns of this dl*»*f*' Tuy 
greatly Hcmoptyufl and cough are common, whilst displooement <i 
the heart and the presence of a rounded area of doUnew on percns- 
Bian, the note ohtamed bang ahsointely dull in the centre of the area 
and gradually increasing in resonance towards its margin the breath 
sounds and Tocal reeonsnco orer the same site being absent ** (Fowiei 
and Godlee) are valuable cgns. Hydatid cysts causing tumours in 
penpheral parts such as the bonot and mnscles are very apt to be 
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mijtaken for other dieeaeoa, ospecuny in conntne* in which hydtthl 
diACttie u rare. In the oaae of Bilton Pollard b illuftrated in Fig. 171 
the proptoBiB canied by a hydatid cyst of the orbit wai thought before 
operation to be due to an orbital iarooma. 

The rupture of a hydatid oyit may m certain aituations prort 
immediately fatal^ as for metance when it oocun into a large hrctLohui 
or blood veweL In other cases the detection of hoohlets or fragmentj 
of membrane m the iputum, vomit, stools, or unne ha* rorealed the 
nature of an otherwise obecuro ooudition When a hydatid oyit ImIo 
or ruptorei mto the pentoncnl cavi^ the reeulti varv ootmdeiably 
tn diSercnt cases Bometimes pentomtis with efluiion rapidly oocun, 
hut ocoanonally as UoLaurm has pomted out, a thm adventiboaa 
membrane forms around the dmd if the latter only escapes gradoally 
and a condition muoh like tobercnlons pentonitis may remlL Further 
it u of interest that the pentoneal reaction may take the form of 
small multiple granulomas like nubary tnberelee. 

A phenomenon sometimea acoompanymg leakage from or arpirabon 
of a hydatid oyrt u the ao-caPed hydatzd msL The rash a usnahy 
urtioaiial in charaoter but it nuiy resemble that of scarlet fever or 
of meaales it u due to tbs absorption of some tone oonstituest 
of the fluid. 

Another mterestaog obserrabon which has often been made in 
oases of hydatid disease u the morease of the eosmophiie cells of the 
blood Barimg and Welsh of Sydney who have made obaerrationi 
on th» phenomenon, found that m 60 per cent the ©osmophiha wm 
marked, in 26 per cent, moderate, and m 28 per cent abaent or eo slight 
as to be of no diagnoitio value It was a aidient feature m six cases in 
which the oyet had leaked or ruptured into the abdommaJ cavity 

Use has been mode of a complemcnt-fimtion reacbon In the 
diagnosis of hydatid diseoae. Fairley of Melbourne, who has inveati 
gated the subject, regards the method as of great practical utility 
and haa found that m e sanea of 63 oasea, 70 gave a positive result, 
wherena the reaction was negabvo In 917 oasci in which there was no 
evidence of hydabd diaease. 

The treatment of a hydatid cyst should, as far as possible, ooniiit 
m the complete removal of the parosibo cyst. Exploratory ponoture 
with an aspirator needle is a dangerous procedure m hydatids of the 
cheat and abdomen and on exploratory mcisiou should always be 
preferred. In eome iituabona it may be possible to close the wtrand 
after the removal of the cyst, but, especially in large hepatic cy^ 
the edgM of the mcisioo in the sdventitioui cyst should be sutured 

to the edges of the wound m the panetes and the cavity drained Botoo 

nrgeooj think it advisable to inject a small quantity of formahfl into 
the cy»t before opening it. In hydatid disease of bone it may be 
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pouibte merely to remoTe the cy»t bat, u the d»et» often Mfumei 
the erogenou# form m the cenoclloaf tisne, rcmoT»l of pert of the 
bone 01 even ompaUboo may be neceMery 

Hydetid dieeeeo m Boeh e utaabon as the liver xnnst bo regarded 
as a very aetkms affectwo asfarasaltfmatecaieiieonoemed. UelAoim 
u of opmion that the fnbjecls of the disease shoald not be accepted for 
life asatuance for five years aftec operation 

The only other parasit» opt of the human snbject vrhloh needs 
mentian b the Ojtliarou orQufoao — the hydatid form of the Tewma 
soltum. Uraally thb hydatid ocean as the “ measle " of the pig, and 
rta oocanence in man ta ran. 

The o pU cB TOO S canants of a thm waOed cyst varying m sixe from 
a pea to a tmaB bean and presenting on its inner sorface a small pro- 
jeotuTU or aoolex irhioh is capable of developing mto a mature Tama 
tolnt* if eanvered mto the mtestine of a smtahle host. 

Among the ntnabons in whieh cjsticeTU have been foond in man 
are the bram, ere, mnedea, sabeqtaneons taenea, heart, and vtaoera. 
Ther mav be acodaatally disoovored port mortem, but have been 
knovQ to ooesjiaa symptoois dumg hfe as for ir uta nea , when situated 
hi the bom, A oystieercos tn the vitnou s body of the eye may fosn 
a itrUng ob]eet cc. ophthalmoaoopie exuunation. 

Multiple fuheataneoua oyitioerci may rteemble small solid tumotns 
and thar gaton be detected only afto excoion. In a caae of this 
kmd under the cate of Eose Bra^oid, the pebent, a soldier aged 30 
vras admitted to hospital on aeooont of ep^epbo attaoka. Multiple 
email tumours, one of which was excised and proved to be a oysti 
oercui, Ttre present in the eabcatantoua tusues of the scalp trunk, 
and and beneath the tongue. The eplleptio attacks were 

probehly doe to a oyifaoerouB of the bram. 
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examination of the blood and of the 

CEREBROSPINAL FLUID 
Bl J M BEATTIE MA. M D 

EXAMINATION OF THE BLOOD 

The tnigwn oftiLDot tScrrd to dispotte with blood anmiiation as an 
mid to diagQoes- For diffoenttal dUgnosis. of cotme, he needs {L For 
example, a ca-se ot tubcronbn* may bo clo«o\y slmnlated by a case of 
ivm a caao ol pyanwa may proaont the patozyis^ fever of 
fftalsm Blood exanumboa m each cases would aot only b« an aid to 
bat nuftfat definitely settle the diagirasa. Therefore withocrt wnahing to 
magnify the unportaoca of blood oiamination, I hold that more teen 
rate ditgnoaet idght be made if It were more largely pnetteed anl d it 
were a rootiao pnetioe with both surgeon asd phyroan much valaahle 
mformatian mold be obtained and than woold be, at any rate kat 
dogmattsm irocn the oytologist and leaa contempt for Ins obserratianj 
fcom. the ffurgeom 

It IS unnecessary here to deal with the blood purtarea of penuacm 
anwmis of the vanoua forms of lealaenua and of those other diseases 
wbxih do not call for surgical mterfereDce and m which the 
tkm of the blood is the determining factor in the disgixwa. 

OHEiDOAL AbsT) PHYBIOAL CHAKAOTEBS OF THE 
BLOOD 

Glaooae In very atnsU qaanUtr u usually present, and has been 
found to be increased m pancreatio diaeasea, especially In diabetes 
mol Etna. 

Gljoogen la referred to later under lodophila (p 644) The 
value of iti pTtsenoe as a factor in diagnoais by blood eiamination is 
very doubtful. It is, however found, sometimes in large amount m 
the leucocytes m acute inSammatoiy and nppuiabve ^ m 

■eptiOBmiii, and in diabetlo gangrena. 

Blle-&olda and bUe-plgmeoU are preeent m conditioiw 
giving nso to jaundice. 
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Coagulability —Th<s inv«#tigahon of the ocmgaUhtD^ of the 
Wood It of mportfuico in connwion with bleodeif. In tuch euet 
It msty be inde^teJy decayed but delay blIm take# place b the acute 
infectire fevers, in some of the anwniia* and b cues of jsmHfice 
Bed •ome siirgeona wiS not operate ja caa« of jaondioa m wfuei tie 
cotgolabon tune is delayed The coagnlsbility may be mcrcasod 
e.g. la pnromocoocal mfeotjoni, and iatracaithso or raaenlii throm* 
bods becom« an important oomphcatioa. 

The fcreex tn g point of tho blood has been ujvesbgttnl, 
especially m disoaaea of the bdney the fraating point being lowered 
by the presence of greater qoantfbra of dissolved salts, etc, 

31l>^ types*— Though tbo vaJno of trassfujoDB of Wood has 
been generally recogtuied m tho treatment of cases of hsjtiicrrthftge 
etc,, the occurrenoe of senous symptoms, such u vomiting, dyspocco, 
oeaTiUdoDa, elo,, aod even death m certain made surgroo# 

hesitate to ose this method of treatment. It a now estabhshed thst 
these symptoms were due to the mtravanous Injection of an beom 
patlbla ^ blood Fpur defiruto types of blood ^ve been recegmied 
and before tranafason takes place the suitability of the denor most 
be uceitsmed. The patient a blood roust not s^atmate nor hiecQO< 
lyse the red blood-corpusdas of the donor HsviQg obtained a 
suitable douor the nsks o! tmtsfosiou are greatly minimized if hef 
e&tiraly ehroiuated Moes e table of suitability Is gives in the seethm on 
Blood Tronsfaffion (p 333) where also >■ described the teohniqne for 
detenuuung the rosctioci 

anCROSCOPICAt KSMnSATlOn 
Foe tho surgeon, blood aaamination is almost lynonymooi with 
leuoooyte-oouotmg, for it is on the mcroasc of the lecoocytes that 
the surgeon may hare to depend both for aid m his diagnosis and for 
help in detennining the tune for operation, (Plate M Fig 1 •fid 
Plate 80, PV- 1 2 ) 

XienoonytoslO' — Stnctly speaking this term neans an incm« 
in the white ceila of the blood but it hu come to be used eepecUDj 
for those cases in which there » an absolute locreflao in tho poly 
morplionaolear ealla m the penpheral blood (Plate S5, Pg 1) 
This increase may be physWogieal or pathological 

PhywWogic^ increase u seen a/ttr food bat this increase t* 
never very oonsiderable. Attempts have been made to ntilue tin 
d%e*tion4eueooyto«ifl u an an3 to differential diagnosis between simple 
ulcer and eanoer of the stomach it b«ag aCa^ that m the Utter 
digesbon iiraeocytosu ia aboent. This statement, however u fiot 
folly borne oat, for m some case* of gastric cancer the leucocytcna 
certainly occurs- 
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During tbe Uit mootha of j/ngnaney Um IcrDOOCTtea nuj reach an 
aierage of 12,000 or 13,000 By acana anthmitsea — von Limbeck 
— tbii 9 regarded mereJy aa a dlgeatioo-IeacooTtocii, brought about 
by the need of addilKinal mnmabment {qi both mother and cHHL 
Othera regard the lencouytcam aa a rcoolt of anto-mtoxicatioiL 

Apart from the eonditiona vtatcd, it may be token aa a general rule 
that a leneocytcn of 12 000 or more meant the absorption of 
toxic or bacterial products, and mnat be regarded as a means 
of proteotioQ A good leoeoeyte response » faytmiabie, and a feeble 
leonoeytoaa means very often that the attaekmg agent u extremely 
Tiruknt, or that the leuooeyte-locmmg tiraee are exhausted. The 
•ere pty of an attack 9 not proportumcd to tbe leucocytoeu a Tery 
thght ebeceas may brmg about a great mertase m leuoooytea, irbilfft 
a Utal mfeetion may gire nee to a very sC^t merease. On the 
other a good leuooeyte rosponse rery often means a hopeful 

prognona, 

A leucooytoaii, no matter hor maiktd, u of no vuloe In deter 
mining the ate or oven tbe exact nature of tho focus of infection. 
Thus acute oerebro-epuial meningitis vrill grre e kocooyte ooont of 
10,000, but a snmlar degree of leocoiTtaas may be found m a eseo of 
pentonita. Localited pue-fonnatioo in any pert of the body gires 
nse to a leocooytoss, and it k thaefore obruos that bknd ex 
amraa taoB can Only be of raloe in cccnbination with other dugnoatio 
methods. 

A angle exammaiion of the Uood may m sotne oases be of greet 
Tala^ brt systematie and regular examination from day to day is 
muoh more anportant, at any rato from the point of new of tbe 
surgeon. 

It may be laid down as a general rule that m a man whoso leu- 
eocyte-lormiiig ttsmes are in good oonditioD a gradually increasing 
IeTieocytoe9 means a gradual spread of the mllammatoiy and 

therefore may be an faidieaticm for opsiatiTe mterferenco. 

Emerson states that at tbe Johns Hoplons Hospital, in appendiotg 
■nd m all acute abdominal eases, after tbe first suggestive symptom 
tbe leoeoojtes are counted eveiy hour and that with a T9iDg lexH 
cooytosu an operation a pexformed without delay eTcn though the 
abdominal signa are very ^ghL If the leucaDcyte number u high but 
itatkmarr when the patient u first seen one can wait but U Tfen j r 
oven ihghtlr there should be no delay 

It ihcmld alaayi be renwmbeted that a normal count 9 of little 
nnpottancs some of the meet aerere and fatal cases showing no 
increase in leucocytes A count of 12,000 to 16 000 Indicates an aebro 
inflammatoTT proceia, and one of 20,000 or more probably means defi 
mte abacett-furmatjon with absorpbon of tone piudoctfc 
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Typhoid fever — count at regukr and ilwrt intamlj ii 
of great importance, especially m a case where the podhihtj of 
perfcrmtKm n being considered. Normally the leuoooytee oro not 
increased in this disease, and an increase always means tbo onset of 
some oomplicataoQ, The exact nature of tho oompheation cannot 
be detennmed from tho lencooyte ooont alone, but the knowledge 
of this blood alteration puts tho sn^eon on his goari If the abdo- 
minal symptoTtts indwnto perforation, the surgeon will operate, nrespeo- 
trrdy of any lencooyte count hot with a rising leucocyte count sod 
with very slight lo^ aigiM an operation would also he jostdable 
Emerson claims that m the Johns Hopkins Hospital 30 per cent, of 
the caees of perforation have been saved by proceeding to operation 
on the evidence of a namg leucocyte count, always, of oourse, in oom 
bination with other diagnostio methods 

Malignant disease — In abont 60 per cent, of cases there u 
a moderate lencocyto«M which seems, however to depend partly on 
the site of the tumour tho ofiect it hot upon the nutation of the 
patient, and the amount of hannoerhage and necroais that is present 
Little value, however can be given to leucooytoeis as a diagnostio 
aid. It bean no relahoQ to the kind of tnmoui though it is man 
eonunon with sarcomas than with cooceia, and it bears hitle upon the 
Btnation of a tumour In tn^lumanf. stn et u re of the cesophagos then 
u generally a Isuocpoua but tl^ is the leDOopoma of starvation ia 
cancel of the stomach a lecoopema is of fre^ent occuircDce, though 
a leucocytostt is more common. It is said that the lemcooytoea a 
generally high in cancers of the thjnrmd, pancreas and bdney 

In Inteatinal obatmctlon, according to Emerson, the leuco- 
oytea nse rapidly to about 16 000 when partia] to 20,000 or more 
when complete with over 30000 cells withm the first twenty four 
hours, the ohanoea are in favour of gangreno. 

Tubercuioslt and syphilla ahow tho aame vanation In regard 
to lenoocytoan in different cases, and m consequence too much 
importsnee must not be attnbuted to this feotnro in dlagnosi*. In 
uncompbontod cases of tuiercufom no leucooytoeis msy be present, 
whereas in othera a lymphooytona may bo quite marked. In aonie 
casee of pure tuberculous meningitiB. In its cariy stage, a polymorpho- 
nuclear loucooytosis II found- In oeztain ooscs of pulmotiary tuber 
culoiis with cavity formation on eoamophilia has been described and 
haa been regarded as a sign of auto-intoxication from tbe canty, sines 
it also occuri after the injection of tuberculin. Acute mfluiy tuber 
culosa may present a lympbo^tosia or a polymorphonuclear leoco- 
oytoaa. Tuberculoeis of tbo seroua membranes perhaps more coi^ 
mcmly than not shows no leucooytosis. Emerson reporti 13 cases of 
tuberculous pentonHis with a lencocytocds in only 9 Cabot, 00 eaaes 
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with a leoeooTtoats in IL In tabeieokisif of there mej be • 

kocopenie, tte IcracocTtei nuiy be no rmel m nomber or — end eeped 
•Uy after cueetioQ haa beguu — there may bo a lymptocytona. 
In tnberooloca of boaea tfuaie u oo IsaooeytosiB tmtO a eecDiidary 
infection aeU ul 

In tfpJtUu a lympboeytocta ta teen, eapeoally m the Eeoondaiy 
and tertiary etafee of the diaeaae bnt many cajee ahov no eridenoe 
of lencoeytOBta. 

Postoperative leucocyloalt. — An increase of lencooytea to 
even 10,000 danng the first twenty four or thirty-oz hemra after an 
operation may be regarded aa a n ormal pio cea a, due pertly to the 
neccMary abacrption of deatroyed basne. The lencooytoais in anoh 
caeea bean no rdation to the poke and temperature. If, bowerer 
the kneocytem u prolonged beyond thiity-aix boon, end eapedaQy 
if it ebowa a progreMre iiae, it abonld lead to the anaptoon that 
•eptie abaorpOOD ts takmg piece. 

Poithsamorrhagic leucooytoaia, — After a Urge hasnonbage 
there la a nae of leocoajtm wit^ abont an bonr to from 13,000 
to 18,000. Tba kncocytea are paanapeUy of the polymorphoaiMilear 
type. The inoeaae Uata for only a few days, and therefore is not 
likely to be metakan for a kamTtoaa doe to infeotioa. 

Medicinal ieucocytosla. — It ahonld always be ranembered 
that the admnaatTStica of oartsln dnga, soeh aa the tafioyUtes, as 
well aa ecrtain animal ertracts— for exsm^e, of the thymd gland 
and bone-marrow — may lead to the prodnrtfara of lencoojioau. 

Lymphocytomls* — From the surgical point of Tiew lympbo- 
eytoaia is of much len importaiice than pofymorpbonnfileai lenco- 
eytoaia, and is of raiy little Taloe m rdatum to ether disgra^ ci 
treatment. It la said to occur in comuodoo with cerrical ademtia 
in chlidien bnt m the majority of cuea, at any i&te, tbk is merely 
the lymphocytosis of tnbercnkieuL In lymphomas and especially 
in thm of the malignant type, a lympbooytosii may be a salient 
feature. In syphiEbc and in tnberoalons uifeQtiOQS a lympbooytosis 
ts osually preaent, tbongh the absolute increase of lymphocytes may 
not be rery great 

Eomlnophilia (Plate 33 Kg S) u not of special nnportance to 
the surgeon. It has been met with in cues of ehiociicany enlaiged 
spleen, and m this eocneifon it has been snggested that spleens 
are functionless, a Tsty ooimdermWe oonoophiba haying been dwoiibed 
u oconnmg in cases abont a year after splcaectotny A large 
nnrnbes of aim dkeases are aocompankd by an eorfn^hiEa, and 
h IS a common manifestation of paasitio infecticm. In trkhi 
neats and in ankyjosto mn a ta it is of Tory cenoderabk diacoDstM 
Tilne. 



EXAMINATION OF THE BLOOD 

Iodopli]lia< — In this condition the lencooyte* oontain defiolU 
grenulo* which tAko on a brownuh red ooloar when the ipeoineQ b 
treated with iodine. Thia rcMotioD 2g present m wun y caaca of eepti* 
cttmia, and, it la nid ptrbonlaxlj m tho*o with parulcnt ecrodatea 
Bond Btatee that thia lodophiho reaotiOQ w found jinncipoDy m the 
leucocyte* c^/fer they have emigrated from the veeaela, and he hu 
ihown that thifl lodophil RuhataDCc u ooostantly found in cerUjn 
cancer celU of epithelial ongim Ho snggeets that there u an uie* 
ciafion between activity in the prodaotion of this sabetanoo (^ycogeo) 
and reeutanoe to infeotaon. 


BACTERIOLOGICAL EXAMINATION OF TSB BLOOD 

If micrtwcopical eianunaboa of the blood i* not anffioiently attended 
to it may be said that the bactnnologioal examination lA almoat entzrdv 
ne^octad by many aorgeona, and yet in many ooaaa its vaiae can hardly 
bo over eatmiatei The withdrawal of the blood should be treated 
oa a Bxtrgioal operation, and thorongh oloanlinees of the akin the 8ynn|e 
etc. la nocecaanly of anpreme importanoe. From 10 to 30 o.c. of 
blood abonld be withdrawn from the vein choacn, which u nnuiiy 
the median bafibo or oephabo. In verr ob*«o people it may be oeo(W 
aary to inciao tbe akin bat this ahoald li posaible, be avoided. Whan 
the vein la not prommont, prcaauro on it above the p«Dt of punctiin 
may make it Riffioiently endent. In young children it ia often > 
groat advantage to bandage the arm from tbe fingers upwards niter 
tbe upper bandage has been appbed 

The blood, immediatdy it i* withdrawn, abould be distributed in 
tubes or flask* of broth though eomctunee a medium specially suited 
to the organism whooe preaeoce is suspected should be used. Tbe 
amount of blood in each tube or flask vanea, in relation to tbe 
quantity of medium from oqual parts to 1 m 6 or 1 m 100 As * 
general rule, the more feebly growing organisms require a greeter 
quantity of blood bat too much blood may inhibit the growth 
of organiiins. After an moubataon period of twenty lour hours, 
ftiamination of the cultures mav bo uodertakon in Tarioos ways, the 
methods dif f/tnng, of oourw, for different organumi (see under Sorgioel 
Bacteriology pp 36-108) 

The Yialue of blood oolturea,— In cases of general Infec 
tion with pyogenetio organioms, in oateo myelitis, etit, the strepto* 
ooooi or the stapbviocoDCi may usuallv be obtained In pure culture. 
Typhoid buralli bsvB been demoostretod in the blood m s oonrido- 
able proportion of casee before evon the "^Idal test has been poritive. 
Pneumococcal infeetioni may show the prepeoce of the organism m 
the Hood. 
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Tha inlomution ts importcint for dugnocbe pnrpoM, and tiro 
tboTC method of prooodtne u often the euuet and moet certain 
nj of gettiiig a ^tme for the preparation of a vaccine. 

A^glntlnfttlon phanoman^ — The Xhnham-Qrfinbanm, or 
u H ia more ooiniiumlj colled the Widal, reaotaon for typhoid 
ferer haa abeady been deaonbed (p 47) Ita importance m the 
of typhoed fever ia nngoertioned. This aame reaetioa 
however haa a mooh wider appboabon and haa now been applied 
to vanooa organiama with more or leea dehnite leanltB. Cancdeublfi 
aid from the leaotion la giTeo in the dia^oeia of dyaentery para 
typhoid and paneolon Infeotiona, llalta lever etc. 

Waanarmann raaotion< — For this test at least 1 on. of 
blood ahoold be withdrawn (a« p. 63) 

EXAMINATION OF THE CEREBRO-SPINAL FLUID 

Althongh the exanunatfoanf the cerebrT>>«pirud Sind aa a valnabla 
meana of ditgnocie ta now aaffieieatly eatabhahed, ft must, TTV* aH 
Uboratory metboda, be need ooly to sopplecxeiit and not to anpplant 
the ordiA^ clmoat mveatlgatuiD of the patnnk That, the proMnoe 
of a great eirw aa of fympboeytea in coeiwo-apinal fluid doea not of 
ha^ beJp na very far in out diagpowa, but m coDjoiiotiOB with the 
hatoty and fTinn^al asaminataoB h may de^nitely eonflsn 
an otherwiae doobtfnl diAgnoBa of toberetdooa memngitii. 

The eerebn>-«pinal fleud tt coo tamed in the two great caviUea — 
the vmtrklea and the rabamchnoid apace. There eefimi Ettle doubt 
that a conaideiabie amonnt, at any rate, of the fluid ia produced 
within the cavity of the ventridea as a aeortiofi from the choroid 
plexoaeo. There U dednite oommankation be^eeri the fluid m the 
ventnelei and that in the aobaraebnoid apace by w?y of the foramina 
m the roof of the fourth rentncle, but it mmt improbable that the 
whole of the floid m the aobaraehooid space }• derived from the choroid 
pleznaea. 

Free commnmeation cxiatB between the aabarachooid apace and 
the adventitial (perivaacnlar) space of the cerebral and spinal vmcia, 
and Mott baa suggested that the floW gaina acceea directly throu^ 
fine lymph-channels to the spaoe aorrounding nerre-cefla. There 
u diatmct ondence howerer that foreign proteins— tctamiJ toim 
—cannot pnaa from the sabertehnoid apoce to the ncrvo-oella. 

Aa the total quantity of the fluid tn man ia about 00 to 80 ex., 
and aa accretion ii constantly taking place, there most be alio a regular 
abwrptton of tbe fluid, the major portion of it pmuig into the blood 
It a calculated that the fluid b renewed completely an or seven tim« 
a day 



6+6 examination of cerebrospinal fluid 


There xb no donbt that the flmd play* an important p(trt In the 
mechamcj of the cranial oavitj' It nhifJ/la the ZierTtrug tiacne from injorj’ 
by tbo blcnri and ahocki it natorally leocivea, and it is an impartant 
mcchaniflm for compenaatmg changes m the oerebml volume. lYith 
a rigid cranial wall, the brain can expand only by dnvmg fluid from 
the cranial into the spinal cavity and there la abnndant evidence that 
a constant ebb and flow is taking place. 

In addition however there seems httle donbt that the flmil Kii 
an important function m proteotutg the nervous system from the 
action of harmful subetancca carcnlatang m the bloo<L It has been 
shown that substances such as banom ohlortde and salvarsan, when 
injected into the ^nnal flmd may produoe nanous tono symptoms, 
whercM they may be given id large quantities mtravenously without 
producing any toxic efieot on the brain Bacterial and oth« toiinfl 
are in a atmiTar manner prevented frtxm reaching the nervous 
tissue. 

Again the flmd u conoemed with the nutation of, and the eCmin 
ation of waste products from the nervous bssoe This is shown by 
the high carboiHliQxide content, and by the variation m compoeboo 
at diferoQt times 


Lnmb&r poBotore. — This is a vary sanple operatiDD ssd one 
attended with praotKally no nsk of the spinal cord, ss the 

point of puncture u below the actual imut of the cord and the flbns 
of the candfl eqoma are suifluieotly movable to eeoape the needle. It 
is well to keep the patient in bed for at least twenty fotir boon fof 
lowing the puncture, so that the pl e asur e in the cerehro-sjanal cavity 
may become equalised. The patient is placed on the left side near 
the edge of the bed, the knees flexed upon the abdomen, and the sHe 
of puncture prepared ae for any sujgioal operation. The needle used 
eboold be fairly strong and from C-10 cm. long. The site of puncture 
should be at the lower border of the thud lumbar vertebra, and umaDy 
sightly to one side of the middle lm<v or just itnmediately abora a 
hne joining the higheet points of the two iliao crosti. The needle is 
directed sligh tly upwards end mwards until tie dorii *ao is reached, 
when the cerebro-spmal fluid should flow freely and if under presmie, 
with coivideiable foree. Ro aspiration should be used at any time. 
The needle must be puahed in with nffiaent force to penetrate the 
muscles, etc., and it is thereioro most important that care should be 
eieioised lest the needle suddenly etnke the vertebra and break. 

Normally the fluid reaembles distilled . in appearance though 
there may bo a eight eJoudmees or «ven^ -^wish ookrar It* 

utesBnte vane* norr^ 00 to 120 \i when measured 

!nth the patient/ pc pathological con- 



PATHOLOGICAL ALTERATIONS 6^7 

No chui^oi of d]jigDO«tie ImportanM h*To been obsetred eitlitir 
In tbe reaction or m tbe ipecdfio gravity of tho fluid in patbologica] 
oonditioia. The reacbon u DOrmaBy iBcalino and the apemfio gravity 
lOOa-1010 In it* aotmal conditum, a vary few lymphocyte* may 
be p resent, the floid oontam* a nnaB qoantity of protein of 
which the tooat important oonatitaeot a globnhn, and about O’! per 
cent of ^oeoee. In pathologioal coodifaona, the albcmin-oontent may 
be much mcreatod aad the angar may aboir oonfidorahle vana 
tion in amount, being abaent, aoooidmg to aotne obeervera, In tuber 
culoui aTvi m eptdemio oerebro^pinal merungrti*. Urea u proeent In 
normal conditioni, and there are alao amtfl amount* of the chlondc* of 
aodnnn and pota*aua. Cbohn u pieaent nnnnally in very amali 
amount, but m pathcdogioal oonditiana, cepeciklly thoae aaaooated with 
nerve degenerabon, it may be gteatiy IncnaJed, The method of 
determining the preaerue of theae obemcal conabtnecti muft be left 
to ipecul boohi on the aerratu ayatem or taxt-booha of dmgncctlo 
method*. 


PATHOLOQIOAL ALTBRATIONB 

(а) NaJke>d>eyQ app«arajio«a. — The fluid from a perfect^ 
heahhy man u clear and ooloorlea*, and thi* appearance may pot 
ttst in fpte of a ooncdeiable mcteaM in the l^pbocyte* aM the 
Qjbinnin content. More eomseonly however in caeca In which the 
loereaie m lymphooytes la conadoable thae U a verv ah^t tnr 
bidity at opal<«»nce. Wbete th« oeDnlar inenaee i* greater and 
Mpeoally when the ceU* are of the polymaipboniiciear type, the 
fltnd become# dutmetly taibid and may be purulent. A clear watery 
but pathologieil fluid frequently ehowi, on ataniling, a fine web ^ 
ooaguiom. Thi* i* common in tuberonloua meningitis, and ha* been 
deaedbed m postenot baaio memngitia, in poliomyehha, and m 
■ypiuEbo menmgitia. 

Blood admixture u common, and may be due to damage to a 
ve*el at the time of punctoie, or to aome pathological oondibon 
cceh a* intraventscolar or asbaachnoid hemoohaga, injoiy to the 
■pinal ccinmn, or mtenae inflammatory mvolvement of the membrane* 

Bile-ataining may be preaent, bnt u hardly aver to mtenae at the 
bile-ataimag of tie lymph nnne etc. and thia it probably due to 
the fact that the healthy choroid pkms acta ai a harder to the 
pajBtge of the eocfbtuenta of the Ufe. 

(б) Mlcro*ooplcaa «x«mliiatlon,--ln normal cetebro-apmal 
fluid the celli are very acanty a few lymphocyte* (not more than 
6 per c-rnm.) and occaaionally an endothelial cell be^ foond. An 
increase of /ymptocyte* or the pteeeoce of abnocmal cell*, even In 
■mail monbm U often of great diagnoatjo importance. Thu*, 
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a few largo mononuclear cella aro froquontlj found, aooordiiig to 
B n iLa r d and Greenfield, m oaaea of tumour mvading tlie wall* of 
the ventaole* or myolving the memngeB, and a few polymorpho- 
nuclear and phagocytic oella may be present when a brain abeoe* 
he* in close relation to the monuige*. An increaae of lyrophocytea 
from 20 to 100 or even 200 to 600 per ojnm. la found fa avpiflitw 
me mn gitifl, m general paralyaia, aiid in tabes. This lympbocytk 
increase is very consideiEble m tnberculoui meningitis, but it la not 
nncximmon to find a large number of polymorphonuclear edit, m 
addition m this disease. In acute meningitiB due to pyogenebc 
OTganismfl the cellular increase is very great, but the majonty of 
the coIIb are of the polymarphonoclear variety 

In poliomyehtis and pohoeDCepbahizs the increase is mainlT m 
the mononuclear but there is usoaSy also a imall proportion of 
polymorphonuclear cells. 

(o) Oheml cal examination. — The fimd should aH ays be toted 
for the total albumin and for the serum-globiihn. In syphilitio duesK 
of the nervous system the sencm-^obidm is considerably incieased, 
m some cases approaching m amount the total albonun content. 
The inoease of semm-gfabuhn is present m other than sypbiHtie 
diseases, but its proportaon to the serum albumin is always less thu 
m sjphilitio diseases. Burzard and Greenfield itste that li a pesf- 
tive globulin reaction is obtained from a fimd with a total albumin 
content of less than 004 per cent, there is a strong prtfumptiem 
that the case is syphilitio 

An increase of ofbumis oocurs in tuberculous and m mcunigo- 
ooccal manmgitis, and m oorebrai oedema, e.g m urranin. Aocordtng to 
Mott, the flmd is eipeciaUy nch m wucim m progieamve paial7«*i 
and hpmds are increased m the fluid m degenerations of the oentraJ 
ncrvoTis system- 

Olucose IS increased in diabetes meUitos, and it is also above tie 
normal amount m all acute mfectiTO diseases assocuted with a poly 
morphonoclcar lencocytocs, Tho percenUge, however is dteffa*'*! 
ID all casea of meningeal mlTainmatiaiL 

The cilonda are normally vwy constant in amount (0 70 to 0-7C 
per cent.) and obnormnl percentage* arc always of importance. An 
increased percentage mdiates renal inodegnaiy Low percentages 
aro evWenco of senous meningeal infection According to Matre^ 
a percentage bdow 0'6 is found only fa tuberculous mcnfagitK 
ho regards the evideiico as so important that ho places it second only 
to the finding of the tubercle bacillua in the diagnosiB of this disea*< 

(d) Inoculation ayndromo (syndrome of Froln)-~Jn 
certain pathological conditions there is a very great mertase in 
the protein content of the cerebro-apina] fluid, which also oc^tnrrt 
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CHANGES IN SPE( lAL DISEASES 

a ydlowlib tint. Fibnnogon u unulty pre wn t and may bo ao abon- 
dant that the fluid ooagolatt* almost Immediately after withdrawuL 
These appeamnoea thtb dcBonbod by From m 1903 Other change* 
may bo preaent, but the moat unportwit of theae u the preacnce, 
m tome eaaea, of alhumoaea and peptone* due to the autoly^ of 
the aTWntnm_ Booh fluid* an found m case* of tplnal tonKrur 
and in Fott * diaease, and aometime* m cases of chronio momngitk. 
The Tierw gunezaliy tahen of these cases u that the cenbrc^fplnal 
fluid is kcahxed hy tome pathological eondihon and shut off com 
pleteJy or almcat completely from aco« to the lower part of the 
tpenai theca. It ha« been stated deflmtely that oenbro-apctal fimd 
rmmftjnmg OTUT 1 po ocnt. of albiumn 9 shut o5 from commumcatiOD 
with the ventncolsi tyfUm. 

The cell content m these oases T&rits. It may bo kv^li aa m 
■y ^iTi tio Tn^h^gita«_ oT loie at In fpinai tmnoor Pott • disease, 
ehiomo basal iiKningiti*i acute myebtii, or eitraduial tzunoor or 
absc««. 

(•) WMaermAtm reaction. — ^The azammation of the oeiehiO' 
ppinal fluid for the Wanermann reaotMoi i* equally if not root* 
unpartant than the sxaimnatioD of the blood. It may be poatara 
when the blood a nagatare—a wrj fnqncDt o co ui mics in easea 
of tabes. 

A poBittre Wassomann reaction tn the blood and oerebro-spinal 
fluid, a tymphocytona, and a poaitiTe ^obuha reactiem In the cet^ro- 
tpinal fluid are dedoitely diagnostte of ^hllitk disease of the ntormiB 
■ystem, bat it ■ tmaie to base a pontiTe dugnocit on any one of 
these four reaetiona. 

(/) lAnges colloidal gold reaction. — 8ome ohaerroc* 
claim that the muha obtained with thu teat are too nneertain to be 
of great diagnoatio raluo — the so-oaDed sypIriBtio ourre, they say 
may be grven by a Tanety of oondhiona which are not ayphilitio. 
The test la a rery dehoate one. and many of the eontndiotory results 
an certainly due to faulty reageots and tschmque. Ailsm* and Beott 
regard the test aa of estceme riluo m the diagnoei* of eady nerroui 
diwaso, and haTe shown that dedared hietio and paretio reaetjon* may 
bo obtamed oftbough the cell count and protein content arc normal 
and the Wassermaim reaction u negabTc. 

CHANGES IN BPBCIAL DISEASES 

Taboronloiu mAnlugltis.— The flmd may bo clear opaka- 
oent, or eren distmctly purulent. The ceilular conatHoent* arc in 
most case* monaaocleated cdls— lymphocytw or cell* of the lympho- 
oyto type, (Plate 57 Fig, 1 ) In some case*, howorer eapecally 
in cfiildrm, the mam msm of the eefl* may be of polymorphcraacleac 
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type, and 6 poeitivo duignoais cnn only be given if the RociTIn 
tiibercu?o«a is fotmd in the filma or if aa the result of inocoliticiij, 
tuberculoaa ia produced. No doobt a lyjnphocytoeia (if the dnual 
aymptonia pomt to jnemngitia) always »ngg»ta taberculoia hot 
many errors have undoubtedly anaen from too much depoidcoce 
being pkeod oq tlua piece of evideijee. It iuw been ihown eon- 
elosively that a lymphocytosis occurs m caaea of peaerof piirofjrm 
and wa loccmc^or aiary Tlieao case* do not nauaJIy give n»e to soy 
oonfuHon, but thia lymphocytosis is also present in syphiirtic ietKmi of 
the cord, and membranes, in chronic posterior bone meningitis {eerebro- 
spiim] ffisningitiB) in any chromo untativo process, and in the late 
stages of the more acute infoctioiia wheTeas, on the other hand, a 
polymorphonuclear kacocytoKs, aa has been already pointed oaf 
may be n marfaed feature m some cases of tubcrculoui mtniijpta. 
It It claimed that the lymphocyto«a occurs to a greater degree 
m tuberculcraa cases than m other pathological conditions bat, 
even if this is tha case, only accurate cotmtmg and companwa 
with a largo number of cases can be of any vsJao m fonc- 
mg a diSerential diagnosis, and this is usually quite nnprftcticaUc. 
With our very best coantmg methods the limits of error an «»■ 
aidarable, and with the methods in common use reliable inlonafitioa 
IS impassible, 8omo worktr* have eapeoahy diitinguiabed between 
the lymphocyte* and the plasma edU, and claim that the cells fonnd 
m groorel paialysw and in cercbml syphilis are of thii type and 
not the ordinaiy lymphocyte* 

Rafercnce has already been mado to the increase in slbumla and 
tho decrease in chlonde# in this condibon 

Epldemlo dBrebro^spinaJ mentiiftitlB,— The fluid may 1* 
transparant, opolwceot, or porufent bat tie cef/oiar element* 
m the vast majonty of cases, of the pcdymorphcmuclear type (Plato 37 
Fig 2) The charactcnatic o^^omsm (ni«imgocoocaB of WefciierfbaBin) 
(«w p GO) IS found in the cells, and on its prewajee the diiguoea 
baaed. 

Not uncommonly this orgamsm may be saaociatod with other 
bacteria such ai the pneumococcus, streptoeowos, etc. 

Purulent menln^ltl*.— A pnmJent exudate may bo fooedt 
as has been stated in tuberculous or In epidemic cerebro-spin*' 
meningitis, iloru commonly however the puraicEt cases arc dee to 
other organisms — e,g tho pneumococcus itrcptoeocctu, B 
etc Dunng the early stage* the exudate is eoinpo*«I msiuly « 
polymorphonuclear cells, but in the later stage* and especially during 
coUTalwcenee cell* of tho lymphocyte type may bo present m 
coBHdeiable numbetR. Diagoosi* of the causal organism c*n oaJy 
be made by careful bacteau^ogical examination- 
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Bleoplng ■lokuftts.— A Ijmphoo^toeU occort, but tbe only 
point of dta^noctlo value U the finding of the Tqfjiamnoma gambient* 
b the fluid. 

Iq enoephaUtit letharglca tho fitud may cont&in no tncraje 
<rf«fl*,oracoo*ider»bIemonGnQcIeafittntsi«mj»v beprcsent whereni 
iti poliomyelitis aod polloenoephaiitls then) U ufotUy e con 
dderable cell inerouo. 

Syphilis. — Sufficient refereoco hss already been made to the 
cell and albnmin changca in •yphllia, aod to the bcsnng of these and 
the Waaeermann reaction on ^gnomt 
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XRAY DIAGNOSIS 

By J MAGNUS REDDING F R OS 

Po» aoonrata ndiogrmphiQ diftgnosu it u necewarj th»t oerUin 
fundamental pnnoJpleB be obeerved. 

1 It cmimot be too rtroo^j urged tbat m the VMt rcjijantj of 
cases screen examination alone is utleijy insufficieirt for the fanni 
tion of a definite diagnoau. In the examination of the l apa s toiy 
and alimentary tracts fluoroecopy playi a highly important part, 
but even here ra-diograms ehoold invanably be obtomed m ad 
dition. Injnnee of bonoe, even when the bone is large and auptaficialt 
may be, and frequently are, qmte mdiatingmshable on the screen 
while should the mjury be recognised by fluoroacopy further 
valuable laionnation is generally obtamed from a nubogrtin, 
which also forms a permanent and indisputable record of the 
condition. 

2 An opimon should only be given on a radiogram of good quality 
the result of complete elmunation of movement on the part of the 
patient and of correct radiographic technique. 

3 Whenever praotwable, two views at right angle* should be 
obtained 

4. The views should be obtained aocordmg to a definite plan for 
every part of the body ao that the ladiolopat may bo completely 
familiar with the normal appearance and so be enabled to detect the 
•h^test sbnormabty 

6 When two views at right angle* cannot be seou ed, owing 
to iplmtuig or the nature of the part eaaimned— c.g the shoulder 
or hip ftereoscopio radiograms are of cOD&dtuablo vsluo but 
stereoscopy should not be aOowed to supersodo the two-view 
teclmique. 

0 It is tho duty of the radiologist not only to interpret the 
radiograms, but also to estimate tho value to be ottached to th» 
method of examination m any particular case. For example it 1* 
poaoiblo to recognize or exclude a fraotoro in most parts of the bodr 
with absolute certainty but tho failirro to demonstrate bfliary ealenh 
should not bo allowed to influonco tho diagnoau In tie sDghteft 
degree. 
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L THE SKELETAL SYSTEM 

1 CONGENITAL AND DEVELOPMENTAL ABNORMALTXIES 

are freqaently met mth of hypertrophy redapHcetion, 
foiioD, irrect of growth, mod complete theeoM of bony itmctim* 
theee conditioni generally pment no difEonltiea m diignom. 

Where the nature of the lenon le not umnedktely evident, dmgnoeie 
depends on the exduton of bony injury or disease. 

The foDowing ahnarmalltia deserve tpeoml mention 
Ftulon of tvo vertobra is sometunca seen, generally m 
the Inmbar region. The fonr tranarene p ro ct a se a are nsnally sepniate, 
the fonon affecting the bodite and articoloT proceosee. Complete 
bony contlnoity withoot any modihcabon of stmetore is obserred, 
but 0 lateral view Is eoeential to exclude the poesOriEty of an old 
compreanon fracture. 

Half vartahreB are moat commonly seen in the donal region, 
where they frecpienUy beat a supemonterary rib They are often 
multiple. Dugnosis a mede from tho tyjaeal wedge shape of the 
TCTtebro, with ot without mpernomerary ^ and from tho abeence 
of any olterabon in bony stroetore (Plate 3S Fig. 1) 

Bplna bifida.— The defect u the neural aithea can usually 
be demonstrated in a lateral view of the spine (Plate 38 Fig. S) 
Oervloal riba, when very Urge, may closely aunulato the Cist 
dorsal ribs. The dla gofin u made from the rrcognitton of the rer 
tehia with whioh the rib a connected, and from the abnonnal position 
of the anterior eostol extremity the flni doml rib nearly olwayi re- 
taining its oorrool pocboo in reUtum to the stetnnm (FUte 38 Fig. 3). 

Lfombar riba are frequently seen, hat are of no pTiniral import 
anee apart from a poosihle bearing on operabom on the Iddney 
Bxtra oaslolas are very oommcn m the foot, much leas fre- 
quent m the hand. In the foott the oa tngonnm tarsi at the postero- 
external on^e of the astragoloo, the oe tibule externum fanning a 
■epoiate bo» for the tuberde of the scaphoid, the ostragolo-ecaphoid 
ooDcle at the npper margin of the oomspondmg oitioolation, the 
oa vcsoHi external to the base of the 0th metatanol, are all of frequent 
oocarrenoe, and may gnre rise to great dUBcnlbea in They 

are generally hut by no meant mvatiably lymmetDCaL 

In the iini, the os triangolare below the tip o( the olnar styloid 
proceas, and the oa oentrale, between the os magnum and the scaphoid, 
ste the only extra oottclea obecrved with any degree o< frequency 
Bxtm eplphyoes ore very common for the bead of tho fint 
metatoroal and the hoaea of the ooeond and third »twt 

timnar oondthona ore not infreqnant m the metacarpal bom. 
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The apex of the patella may bo formed by a Mpuate oacfio centre, 
and thiB tnay pemat aa a separate bone throughont Me or nmon -with 
the Temamder of the bone may occur in which oase tome degree of 
elongation of the petdlar apeex la obeerrei 

Oon^Qcltfil dlaloo&tiozLS ooonr in the hip knee, ehoulder 
and radio-nlnar jointa By far the most oommon nte of thm jmT 
formataon u the hxp (Plate 38 Fig 4) In thiw condition the aoetabohun 
preaents varying degrees of defect, from alight dmnnntion in depth 
to almost complete absence The head of the femur u dupla^ 
upwards, and frequently ahowB some degree of deformity especuDy 
in older patients. The neck of the femur is frequently distorted. 
The displacement of the head of the femur is generally nmnedtatefy 
apparent, but a useful check to diagnosis is provided by Shenten • 
line. This line is formed by contnming the lower border of the neck 
of the femur and the upper margin of the obturator foramen. In a 
normal subject the oontmuabon of theae border* will meet to foini 
a gentle, regular curve. Should any displacement of the bead of tie 
femur ot any deformity of the neck, he present, the continattioo of 
the two borders wiB meet at an angle 

In exammatiOQ after attempted redoctlon of these diilocations, 
the hip u oommonly found to be m Lorenx’s pocrbcFn, the femur bong 
dezed, externally rotated, and abdoirted (Plate 39 Fig 1) Sbentoas 
fine u not then available. The determination of complete reduction 
m these cmcumstances depends upon the position of the eprpbyslt 
of the head of the femur The centre of the epiphysis uhould be oppo- 
site the Centre of the flcNir of the acotabulcnn this being clearly defined 
in young subjects as the centre of the Y-shaped epiphyntl cartflige 
(Plate 39 Fig 1) 

Oongenrtai diilocaboos of the shoulder are rare, and may h* 
combmed with other bony abnormalities of the upper extremity 
The head of the humerus is generally displaced downwards, and tie 
acromion process of the scapula is curved down over the glenoid 
cavity like a hook (Plate 39 Fig 2) 

Congenital dielocaboni of the inee are very rare, as are those of 
the rndxus and ulna Unless these conditions are seen m early infiiwy 
Jt IS hardly poasiUo to exclude a postnatal tratonabo lesian. 

To rnnltlplQ onchondromas have been aaoibed certain 
cases m which arrest of growth has occurred m all the long bones of 
one hmb (Plate 39 Fig. 3) The radiographic appejirances offer no 
support to this theory the changes seen are those of complete irregu 
lanty of ossification, most marked m the extremitiea of the bone* 
affected, but there is no evidence of chondroma or other new growth 
(See New Growths of Bone, p 664 ) 

Achondpoplftala. — In thia disease there is a remarkable 
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modific4tion in the pto ce ae of CMiftc*tion of tho« epiphytee »luoh 
appear before the aixth month of foetal Ulo, The growth in length 
which nomally take* place at the epiphyval cartilago u auppieeaed, 
the epiphjTiil cartilage remaining inactive, and aometimei bemg 
replaced bj fibroin titsae. Sobperiosteal bone-foimatlon u not 
afleotoiL The radlogmphie appearance* of thia diMoae In infancy 
•how but bttle variation from the Dormah The eplphynal cartilage* 
of the affected bone* aro seen to be diminuhed in depth aa compared 
with those of a normal BQb]cot the oppoaing aapect# of the epiphyma 
and diaphytli may show ihght iDCteoao m dennty and the extremitie* 
of the diaphyves are commonly expanded, owing to relative exoea* 
of sabpenocteal bone-Tormation (Plate 40 Fig 1) 

These change* are ireqnently ao alight that great cantlon must 
be exemaed in mabrng a definite diagnoaia. In the later years of 
childhood the radiographic appearance* ar* very typical The ahafti 
of the affected bonee are short and broad. There ts geneiallv aoma 
Irregularity of the bony architectnre with iwUted tnbpenoateal over 
growth*, pxodaong nodular projection*. There i* frequently aomo 
d^rec of eurraturek At the eitrenuty od the diaphyua the tubpen 
octeal overgrowth 1 * commonly well marked, and the epiphysial 
aspect of the diaphyii* is denae and compact The epiphysul caitilagB 
u very oawjw or may have d*appear»d completely (^te 40 Fig, 3) 
The opiphyvi Itaelf ts of noo^ mse but freqaently shows some 
deformity due to megular ashpenoateal bone-formation. 

Oiteogenesia imperfecta — ^TMs diaeaao is eharactesied by 
the occuTTcnoe of nmlttple antenatal and pootnatal fiacturea. The 
bone* ahow general rarefactiOD with dtmmntion in width of the com- 
pact layers, and frequently multiple t^stio areas m the oanoelloiis 
portion. The trac tui ea onite lapdly often with oonaiderable de- 
formity The eallia formed at the uDon appears normal and the 
tetoai growth In length of the bones i* nnaffeoted (Plate 40, Fig 3). 

In adult hfe the bony airu c tu re tend* to astrame a normal appear 
anoe, modified by the old frectures with their resulting deformitjoe. 

2 IKJURIE8 OP THE SKELETAL STBTEII 
Frootnras. — In the majoiltv of ntuations the presence of a 
fracture, it* extent (incomplete, eomplete, commmuted) and the 
degree of »E«placement produced, can be demonstrated with certainty 
by mean* of radiogtama obtained in two planre at nj^t an^e*, or 
wherever thi* U Impos^ble, by atereoacoito radiogram*. Often, how 
ever, fracture* of the base of the elnill oannot he demonitrated, and 
It may be impoirible to exclude a ftautuie of a rib which 1 * unaccom- 
panied by doplaoement. 
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It muet be cmpimsixed even et the cost of repetition, that kt«ti 
ei a rmn ation alone is irttorlj useless as a means of exploding tie 
presenoo of a fracture. 

In ytmng subjects, fraoturea, whatever thesr type, are frequently 
mcompleto Common examples ate shown in Plate 40 Fig. 4 (grecn- 
stiok fracture) and Plate 41, Rg 1 (crush fracture of the radios, 
analogous to the CoUes s fractnro of the adult) The diagnosB that a 
fracture is incomplete depends on the recogmtiou of bony continnity 
aoroea some portion of the area involved, and this may only be endmt 
in one of the two viewi obtamed. Incomplete frnfi i nrwi are not verr 
common in adults, but are sometunea produced by d l rw* ! nolaict 
Incompleto fracture* unaccompanied by any displaoement are very 
easily overlooked unless a detailed examination of tio radiogram be 
made. Complete fractures form the bulk of the injuiiea to the ikektal 
system of the adult. Qcnerallv they are naidilv rccognucd or ei 
eluded but a comprehensive knowlcdgo of normil appearances st 
all ages, and of developmental abnonualibos, U eaeential for the 
avoidance of occasioaal orrota. Plate 41 Pigs. 2, 3 4 and Plate 4J, 
Pigs. 1^34 illustrate eomo common fractures. 

In estimating the degree and importaneo of diapUccment of a 
fracture, it must bo remembered that any displacement u iB^tly 
exaggerated m a radiogram. 

'Spontaneous fractures may occur m old ag^ in the insane 
and possibly in chrome tloobobam In these general coaditnsa no 
abnorniabty u seen to account for the fraoturo apart from aonie degree 
of rarefaction which will be preaent in all the bonca. 

Bpontancoui fractorea may also take place as the result of disease 
of bones either localised or generalisod e.g neoplasms, Inflaminatcrry 
lemons, and oocamonaDj osteiti# deformans. The diagnosis rest* 
upon the recogmtion of tho alteration of bony structuro produced by 
the primary lesian 

Union of fractures. — ^Tbo greatest coution must bo cicrti*ed 
In e ip Ts «d ng an opinion on the degree of union preaent from X rtj 
appearaneca alone In young subjeots bony callus may be q uite 
obvious wHhin a week of the injury as an fll-defined opacity aroond 
the fragments, possosamg no InTnellnr structure. At tho same tn^ 
the structuro of tho ends of the fragments become* Wurred aiw 
irregular If tho patient be examined at regular intervils, it ^ 
be seen thit the opaaty around tho mte of injury become* more dai»* 
and clearly defined, and laminated In struoiuro and eventually » 
well formed bridge of bone, contlnaous with tho fragments, la demco- 
strated Umon by lubpenootool bono is generally obviooi long befort 
any oaaeous connexion between tho opposing ends of the fragmra 
is seen- 
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of the tenUunar 6cme ranla eeoond la frequoKy tmoDg the injnvi 
of the oarpu*. The bone may be diaplscod oompIeteJj fonmds, but 
more commonly rotation take* place arormd the tranvono am, the 
mfenoi concave ffnrfaoe being dislocated from the oa miginun, and 
coming to look directly forwards. The injury u uninaftaiible m i 
lateral view (Plate 43 Pig 3) Staiooeoopo antoro-poeteuar tkti 
cannot be rebed upon for a diagnoHu 

In the lower extremity theAip-yomt u occasionally the Bte of trto- 
mabo dialocatioiL The displacement of the head of the femur from tti 
aoetabulom can hardly be overlooked but careful eramm^fvin itcold 
be made for a fracture of some part of the acetabular nm wfucfc, 
if present, may influence replacement. 

Dislocation of the iwcs is very rare. (For dialocataon of the paidli, 
see Rocarrent Dialocationi below ) 

The aniis-jcnnt is frequently dialocated m oonjnnotion with fnc 
turea of the malleolL Gro« dlsplaoementa are oommonly beckrtni, 
but minor lateral denationa are often seen m Pott • frsctuia 
should be carefully noted. Dislocations of the rcrte^l eoho"*, 
tmleas rapidly fatal, are frequently incomplete, and reqmre intco- 
pcatenor and lateral views of the beat quabty for thetr reoognHioa 
Speoal attenbon murt be paid to the arbcular procase# and the 
spaoas betwaea the vertebral bodiea At the Jambo-escial jmeb® 
a displacement forwards of the 0th lumbar vertebra Kunetimei ocam 
(spondylolurtheais) doe to exaggerated flexion, the infenor articokr 
proceesea of that vertebra ahppmg over the arbcular proecese# 
of the Baomm on one or both sides. The condition a of jarticulat 
interest m that the symptoma do not at first indicate the seveiitj’ of 
the looon, the pabent gradoaUy becoming more incapaaUted owmE 
to the increasing daplaoement which takes place. A lateral vWTr 
of the lombo-aaoral region reveals the nature of the injury 
Recurrent dislocation !. — X ray exammabon does not nruiv 
demonstrate any bony abnortoahty to account for these condrti^^ 
Recurrent dialo<»tians of the patella are generally a»ocisted 
genu valgum- In longstanding caMs oeteo-arthrftio changes nuy w 
Been in the affected joint, as after any form of articular traonia 
Epiphysial seporotloD is quite a rare injury the mtjontr 
of case* which have been ao deagnated being m reahty jaxfs-epi>h7^‘ 
fractures of the diaphyns. The only epphynal sepajstioiu wb^h 
are seen with any degree of frequerjor are backward duplswnwn^ 
of the lower epiphyse* of the ndiua and ulna other singly or m 

juncbon (Plate 44 Fig I) and abduction of the lower epiphysis of t 

tihia. Separations of the lower opiphynj of the femur upper ep'phy'“ 
of the btimoTUB, and epiphysis for tlm head of the radius rank next lo 
frequency 
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The “ iljpped epiph;^ of tho head of the femor prodacing one 
o( the fontte of coxe vara (Plato 41, Fig 3) probablj bdcmgi to a 
•eparete catogor^ Thii cooditson araee apart £roixi any rexy defimte 
traama, can be o bao rred to take place gradoally and U apparently 
in the tmtOTe of a fpontaneoaa aopamtion nauIUng {rom some ondor 
lymg disorder to the pathology of Thleh the X ray appeoranoos 
aflord no cbie. Coxa vam of tho infantile typo u ahoim m Plato 44 
Fig 3. 

Minor Injurlei of the skeletal system* — Epiphyiial 
initatkiti U not tmcommon in chDdrtai as a result of direct 
presBare or mnaonlar ovcr>actlorL Into thk category fall the " tender 
heels " reanltlng from ondoe atrafcn impoaed upon the epiphym of 
the os oalds by the tendo AchflUa, and the teademeM which may 
derdop orer the tuberclo of tho scaphoid when this part u formed 
hy a aeparate oatifie centre. The affected epdphytis la teen to be 
increased in cue, blurred and Irregiilar In stTuctiiie, and lometunea 
•lightly fragmented. Plato 44 Fig. 4 ehowa bilataml epiphyaea for 
the tubercle of the scaphoid, one of which hu undexgtme the changes 
typraal of imtitloo. 

Bohlattars dlsaasa of the tnhenle of the tabu cloeely 
approTunatea to the cooditaons described above. \eiy often, how 
BnZi the injury ts produced by a angle exceeslTe contraction of the 
qoadseeps extenaor and the tuheede is then seen to be ihghtly 
separated from the underlying bead of the tabla later the uTCgulai' 
new hone farmshon and lose of structure typical of epiphyaal inv 
tation become apparent (Plat* 44, Fig 6) It was fonm^ itated 
that thii loaon ooc ur r o d only wbem the tuberde of the tahia poasesaed 
a seponte centre of osaificatioD, but this U inoorreot. 

Tratomatlo myoalHa ocstfloaLns may occur as the re- 
volt of a fraetcre In Us moat obaractenstlo form, howevir this 
o oTi il t tkm II seen in the brachlalis anboua end cmreui muaclea, follow 
ing on apparently tnvial mjunes (Plate 44 Fig 6) Tho ra^ognun 
reveals an area of ossification dose to, but definitely aeporated from, 
the injured bone. At fiat the new bone appeaa as an ill-dofined, 
amorjdioua opacity but Istcr the s l nictur e becomes perfectly defined 
and the larneH® are then eeen to bo parallel to the long aia of the 
•haft. It b only when every port of the new fonnatKin ihowi thb 
definite lamellar stmoture, with cleady marked margms, that the 
<iraease can be stated to be quiescent. 

Feriodio examinatiotis dunrig tho oouno of treatment frequently 
■how peogresaive absorption of the new bone 

^IVwmiisLtlo porlostlttm. — ^Fot some days after the miiiry 
X ray change* wIH bo observed, and sho^ii tho subpenostoal 
affadon be quickly absorbed the Icsios may norcr bo demonatratod 
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radi^pljically UBtuTly however minerml salt* become depouted 
in the m«d penorteoin. wjuoli u then iocn u a thin enrred iinear 
opacity blending at either extremity with the ihaft of the boneu 
At a later rtago new bona fonnnbon may be aeen, and tha u oommonly 
ecleroeed, the aderoau often also affecting the nndedjing cortical 
layer of the ehaft When the conditum is fiiet eeen at this stage h 
may be impoMible to exdode an old inflammatory lesion, bat the 
very localiied nature of the bony changae ehonld render the 
reeaonablj certain m the majority of case*. 

3 INFLAiniATOEY LESIONS OF BONE 

The changes which take place in bone as a result of fnflammatton 
are, with certain notable exceptions, well portrayed m a senes of 
radiograms obtamed durmg the oomse of the disease It must be 
borne m mind, however that inflammatary lesions m their eajbest 
stages prodnee no recogmxable vacation from the normal X ray 
appearances. 

Some of the more oommon orgamama mvolved m bone mflamma 
tioni tend to prodnoe oharaotenstio X ray changes, hot in a great 
many cases the radiograpbie appesLranoee are not sufficiently tjr^eal 
to waiTsnt a definite diagnosis of the infecting agoit. 

Pyo^ftnedo (nfeodons. — For the flrst few days of an teats 
pyogenetic osteo-myelltis oo abnormality u discerned m the radio- 
gram. The earliest change that can be made out is a slight tarefto- 
hon of bone geneTalJy widespreod, bot more intense in one area, 
thU corresponding to the onginal arte of infecticm At the same 
time there is some blumng in detafl of the bony itmcture. Ab the 
lenon progresses the rarefaction and hlomng of structnre wilJ be 
seen to bewme irregular in distribution tome areas retammg fair 
density while in others the bone thsdow becomes very faint or 
entirely absent (abeoen formation) 

The bony stmoture around these areas of advanced destrnetjon 
n very icdistlnet. 

The periosteum will generally be visible as a linear opacity sepor 
ated from the shaft by a tmall mtervab and the superficial lajvns 
of the cortex ore often rrregular and rarefied as a result of superficial 
neeroeia. These changes are ahrays widespread in on acute pyogenctie 
osteo-myehtii. , 

As the dtaeose becomes less acute, formation of new mbpcnorteal 
bone is seen this new bone a irregular m density and itroctonN 
ond tends to be excessive in amount {invducTum formation) 

The aoderlpog abaft Shows veiy varied changes. 
absoeu cantks and areas of superficial necrosu are seen to be mter- 
■peraed with areas of sclerosli, which may become exceedingly denK 



TUBERCULOSIS OF BONE 

In tbo later (cironio) atagea o! tho InlecHoo. In addition, there may 
bo Been one or more denae opodtiee Bbowing no dcGoite atmetoro, 
eeporated trora the adjacent bono by on aroo ol neoroaa. ThcBo 
opaatics reprwnt aeqaeatra, aod oan be reedily reoogmzed nnleaa 
entirely eneloaod by very adootte bone. Unfortunately aequeatra do 
not always acqoire this increaaed opacity sometlmei the mmenl 
salts are ab*od>ed instead of being deposited In excess, with the 
result that the dead fragment becomes Increasingly traiuliMent to 
radiation, and may easily escape detection. In oaaes where the 
m becomes ehronio the radiogram shows widespread dense 
tderostt, irregular m distribution moeb new bone formation of 
irregular itiuotnre aod frequently multiplo abeeess caritiee, one 
or more of whioh may oontain sequestn. 

Pyogenetic arthritis b genecally secondary to infection of 
adjacent bone, but may a£ect the synorial membrane primarily 
e.g. in pynmla, or In direct extension from wonnds. The artrcnlar 
show widespresd necrosa, and the cartBagts are destroyed, 
thii being erident from the appronmattoo of the bones funning the 
articulation. If heafing takes piaoe, bogy ankylosis Tery commonly 
resulta, complete omUnorty of bony structure being seen between 
the aiticnlar extremities. 

To rum up, the X ray appeatmnoes which diflerestiate a pyo- 
genstio from other mfectMos an the rety indeapread and rery xmffvtof 
xutore of the bony changes seoi at sD stages of the djseue s;^ m 
the Istec stages, the excenTs imgulai sclerosis and new bone 
facmatioo (Fiate 46 Fig 1) 

Taberonloos fnfnotioTis. — Very early tobereulous infeo- 
tions, like all other infeotioni at the »me stage, proride no radio 
graphM data for dlagnosm, Later H is usual to see a rather localized 
general rarefaetKu of bone with loss of detail, the latter phenomcipon 
bemg much more eonspLcuous than the former 

The most common typo of fuDy dertloped tuberculcrus ostettis 
prwnts tha sppesranoe of a purely destxuetiTe mflammatoTy lesion 
ExtenaiTe necrosis and aheoev-Iannabon are eommonly seen m 
adranoed diswiae, but the actual area of beme inTOlred b compaiatarely 
■malL For example, the head and ned; of the femur may be almost 
entirely destroyed, while the upper end of the shaft shows Lttle if 
any abnormality — a state of aflahs nerer met with whore pyogenebe 
infecticai has caused roch exteniire destructum. Kew boiib forma 
tkm m thb type U also Yery ihght or eren absent, at any rate nntd 
the healing proee« b well adranoed (Plate 46 Fig. 2) 

This IS the type of tubercnlons dbeass so oommonly seen com. 
meneing on the diaphyiial nde of the eptpliyiial line of the long bones, 
and ruhsequently inrolring the sdjaooit articulation, the artioukr 
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fltremlUt* then mdergomj dutmctiTS chtngti cractlj umiUr to 
those >1011113 tie pnmuy locua (Plato iS Fig 3) It ii tin form of 
the disetuo also which is inTMialilj- leeii m tnbeioolo*ii of the vertcbnl 
coltunn. 

In letumi of ttls type, thft oniet of healing ii heralded by an 
improvement in structnna detaflL The healed leikm may thow a 
moderate degree of iderocta of fauly regular diftribation, and a Ettle 
new bone formation^ thia commonly being compenaatory rather than 
cjAiviiire, while the bone itraoture, althoogh pa«bly uregular u 
everywhero perfectly defined. 

If the foctia of diBeaee la pmnarfly in tho ^nonal membrane the 
bony -Changea, when they occur nearly alwaya conform to thta deatmc 
tire typo. It mnit be remembered that a synovial tabercnloais may 
not at any stage prodacc any mdiographio abnormality beyond a 
gencTtd atypical rarefaction of the arbcnlar atremitiei and adjacent 
portions of the ahafta. 

The eocond typo of tuberenloua lemon, mnoh lc«i common than 
the deatmetive form described above but atiD frcqnently aeon, u 
that whieh renlta in the cPuitcaJ manifeatation of tnberenloaa sputa 
ventoea. This form is generally seen in the metaearpala, metotaraala, 
and phalanges, and about the elbow joint, frequently involnng all 
the bones of that articulation it also occuia aa an lasted leaioii of 
the long bones especially the nlna. The radiogram abowa aubpeno** 
teal new bone laid down In aaooesnve orderly layera, Sometimee 
thia la for a time the only abDonDahty aeen, and the condition ia then 
indiatingtdebableitidiographiQanyfrom ayphflitiopenostrtia (aeep 663) 
In the typical tuberedoua lesion a central abiicts cavity indicates 
the primary focua of infection (Plato 46 Fig 4) and the appearance 
of central lesion la rarely long deferred. 

PneamoooocttJ Infeottona. — Difioae pneumococcal osteo- 
myelitis 11 rarely seen, and cannot be diatingdabed from a pyofenebe 
infection. Pneumococcal penoetitia u not nneormnon in children 
the radiogram ahows an eitcnaive penostitis, uaualiy without erosian 
of the underlying bone, the thickened penoateum being separated 
widely from the abaft by anbpenosteal eflosion. Few bone fonnation 
IS generally very ahgbt or entirely absent. 

Acute pneumoco«al artbntia generally preaenta no \ ray changes 
although the joint may be filled with pmmient fluid Chronic pneu- 
mococcal orthntii produces changes very almflar to and sometimes 
indistmguiihaWe from thoae of a tobercnlous infectioo Tie changes 
are, however niually confined more closely to the articular surfaces 
than in a tobcrculocs leaon. 

aonoooooal Infootlon —Non aupporative gonococcal arlhntta 
produces an extreme degree of rarelactlon of the bone Immediately 







Plate 44. 
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bclor tte cortVsji irtlcaUr Uyer the artkoUr turUcea genertlly 
ipouiarag Intact Ropparttlre arthritis o( gonococcal ongm cannot 
bo dt'tinpm'liwl from MmiUr Icamm doe to other ofganmni. 

SyphlUtto dltoaM of borvQ ptcacnU a arvle diveraty ot 
radiojfraphic appearancr-i. 

Conprmlal ayphiln frrrjnentljr mamfcata JtaeU aa an epiph 3 rntia 
In InUnta. Thf op|Ky>lng entfaera of the epiphyu and diaphjiui 
ate crwled and aliw in consequence great imgoUritj and deatme 
tKm rtf bone Tbe rpiphyrii HaeU la frequently displaced. An ex 
tennve penoditU is generally seen, tbe thicLeneJ petjoateom being 
most aildrW f<q«Tatrd in the immediate vinmty of the ejupby^ 
cartiUpe (Plate 45 Hg 5 ) 

The ayncn-illt whwb oecura in eorlv pobertr m congenital ^hilia 
prondra no eharactmitw radlogrepluc ebanget, a g ener a l rarefaction 
of bone I'emg the only abnormalitT arm. 

Tbe folloaing rru^featatkoa of ^rpbilis in bone occur in both 
the ceogeiuUl and the acquired diseoa* 

1 Chronic porioatUla.—Thia U commonly seen in tbe bnxaerus 
tilna, femur UbU, and frontal bone*. Tbe condition ertenda over 
a wsde area, and in the long bones frequently prodocta a regnlar 
•tudlc-ibipcd tvelUng due to aoctcastie iarm of subpenoatol nsv 
hue The regnlar nature of the penoetius> and the abaence of 
drstroctii'e ebaogea m the tmdetlnng bone m aueb an extenirve leaioo 
are typkal of a lyphfljtw infection (Plate 15 Fig 1) 

2. Localized pumma. — In the earlj Ilagea this le«on producta 
a locahted destroction of bone with no wed defined bnutationa, which 
may be lodistioguishable from tbe appearance 0 ! an endosteal aar 
«*na Careful examination will geoeralir nrveal a localized pen 
oititii, the raised and thkhened penoateum being naible aa a faint 
Knear opacity without definite new bone lorniaticn. 8uch a peri- 
ostitis IS atrooply IndKatire of an inflanimatory lenon, but it most 
be remembered that aubpenoateal new bone formation is an occ» 
•lonal cooconiltant of slow growing endosteal snrtoma. When local 
i*ed gumma occura in a long bone, a point of considerahle import 
in the diSetential diagnons la that it usually producea a deatruo- 
ttoo of bone uniform m all directiona while an endoeteal sarcoma 
tenda to deatroy canodlous bone more rapidly than the compact 
Uyera, and aa a retult tba central portion of the shaft a seen to be 
biTolTed over a wider area than tbe eortex- 

3 Diffuse gummatous (nflllrntloru — In the aetire itagea tba 
Condition ptodncea a widwpremd rety irregular destmctitm of bone 
*itb lormatKin of new bone which a alao irregular Arena of sderoaia 
we seen In the later stage* onlr Plate 46 Fig. 2, ihowa the ehaiac- 
“ worm-eaten " appearance produced by thu leson. 
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Thft late reaulU of focalized or diffuac gummstom diwaac m^^nt 
fc*t tiemzdveB ej bcIctotoi and faypcroctow*, often extreme in depw 
w that occasioiiaUj- the bony ttmetoro u conij'Jetdy oiwenrei The 
^ero«a of ^hilu la portwulariy prone to encroeeh npon the medal 
lary canal It la generally far nioro regular than the eclerosM of 
pyogcnetjc or tabcxcolcma infcctiona, but in muny caae* of old 
ederoeig and hyperoetosia it la irapoouUe to ofier «Tcn a tentatire 
dxagnoaia of the infective organiem 

Port typholdal infootlon*. — The eharactemtio poet 
typhoidal leson ahowa a very chronto pcncwtiti* with rrgahii new 
bone formation in the centre of the new bone la an abecew canty 
with well-defined marguu and very little aurrounding ideroaii. 
Mnoh Im commonly a rather locaUzed oatco-rayehtu or an atypical 
p«no»tit« la found to bo po*t typboidal m natnie, but theao caaea 
oSord no radiographic clae to thmr ongm 

MiAoelleLneoufl Infeotiona. — The arthritic condibema which 
occur in aaaooation with ocarlatma, meaale*, dpentny etc, ihow 
no charactcnstic \ ray appeiuuncM. General rax^sctioo fa freqocatly 
the aole abnormality 

If roppurahoQ cupervene^ the appearwxoa do not differ ftmda 
mentally from thcae of a pyogcnetie arthntia, but the infiammatoiy 
eliangej are oanally more oozifiocd to the neighbourhood of tho artkaUr 
anr facet. 

4 NEW GROWTHS OF BONE 

(I) Bofllifi}. — Tho majonty of benign new growtha of bone 
are chondromata or osteomata. 

Chondromas are freqaently multiple, and then commonly oecor 
in the hands. The affected bones abow atnldng deformity m out 
line and ore moeb altered In bulk The bony margioa are, how 
ei'cr perfectly defined and tbo atraoture it normal (Kate 45 Fig. -3} 

A IctB common type, tbo cnehoodroma, appeari in the zntdnUa and 
expands the shaft «r«i to tho point of fracture but here again tho 
marglaB of the aflretrd area are well defined. This form of ebon 
droma cannot bo dtstinguiahcd tadiogntphlcally from a cyst of bone 
Ikrge oaai^Tng chondroniaa occur rn conneaaon with tie bone* of 
the pelns. Owing to the density of tho part, such a growth may 
clowiy smiulate a pcnoateol Bortoma if ardently good detail can 
be obtained the absence of ereafon of lb© underlying bone wiH «rtabf£ah 
the dUgnoats {Tlate 47 Pig 1) 

Tho c*nc«!lou 3 osteemM preae&ts the structure of normal booe 
mostly caneelkma, but sometimes poseming a tbin cortical layer 
more eompoct m nature (Plate 40 Fig 4) The prdmKnilat^ aoi^ 
tr«js m the neighbourhood of an ejaphyauf janctwn often 
the periphery a *one of Irregular caWficatlon, forming o rap to tfce 
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lymg ccrtex u plainly awm, and eventually the whole thickiie*i of 
the bone may be eroded the new bone formation also being deetroyed 
In thiB advanced stage of the diaetaao it may be impoeaible to differ 
entiate the endoateal from the penoetenl type of growtL Diagnoau 
otherroe la generally ea^ (PUte 48 Fig 2) but occanonahy m 
chrome inflammation of the penewteom and tmdeilynig cortei, new 
bone IB laid down in Inmellat mdmtzng from the shaft m these caaea, 
hoTova the bony apiculea do not poeseea the fine deltcato character 
of those seen m sarcoma, and other changes indicative of an 
tory lemon (e,g scleroma) can generally bo recogmiei rarely 

B penoetesl sarcoma la encountered m which new bone formaticm la 
absent. The radiogram then abows a purely dsstmctiTe leskm, as 
in tho endoetecl growth the deatmotion, however beng more 
evident on the surface of the cortex than Jn tho deeper portiofia 
of the bone. 

Secondary carcinoma.— Secondary caremomatoua depomti in 
bono present a wide diversity of X ray appeamnee*. Commonly a 
purely destruotivB larion u seen very similar to cndortcal sarcoma 
but often to be diatmguiahed from that ccndrtioci by the presence 
of multiple foci of dueasa, separated by aicas of fairly nori]^ bone 
(Plate 48, Vig 8) In other csases the depoeta arc very widespread 
and the appecranccf are etri^gly nmilar to those of ceteo-myelitif, 
bet inflammatory reaction is a^nt (Plate 40 Fig 1) 'Very rarely 
the deefruotrve changes arc accompanied by nrw bone fonnatloo 
which may be cxcessiro, sod s om ef nn ea even shows sderoeis. 6uch 
a condition presents great difficulties m diagnoeij unleM taken in 
conjunction with cUmcal evidence 

Secondary sarcoma is usually indiatmguishable from pnmary 
cndoateel sarcoma Sometimes, however the moat noticeable featore 
ifl an increased density of tho affected bone, Thii type la generally 
seen m the spine, where one vertebra may show a uniform mcreased 
opaaty DestruotiTB changes may be quite masted for a time, bat 
later become evident. 

Bfyeloma produoes a centra/ and piogressire destnrctioa of hone 
which IS, however tlwaya limited by well-defined margini of nonnsl 
bony Btrnoture. Tho destructive ohanges are accompanied by so-caned 
expansion,” > e. orderly formation of new snbpenosteal bone which 
for a time Iceept ahead of tho destruction. The \ ray appearances are 
therefore stiilangly similar to those of a simple oy^ and frequently 
tho two conditions cannot bo differentiated. Two points are of Taluo 
hi diagnosis between these conditions (a) In mytJoma eiponeoa U 
gcnemliy well marked in rdation to tho extent of the disease in the 
longvms of tho bone so that the translncent area temls to be sphervral. 
In simple cyst, extension in tho long axis is usually much in sdvanc* 
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of expandoa. (6) Bony trabocol® In the cavity tte more oonunon 
In myeloma. 

In the Utec itage* of myeloma the bony thell toixoimding the 
growth is froqnently seen to be destroyed at one or more points, 
and rpontaneoas fracture k oommon. (Plate 49 Fig 1 ) 

Oysta of bone. — Oystto appeanneee may he seen m many 
gmeral bone diseaaos, e.g. nckets, osteomalacia osteogenesis imper 
feota. These appearances are doe to a locahxed ezoeesiye aheorptioi] 
of the opaque salts of bone, and are not indioatrre of tme cyst 
formation. 

FibTO*oy»tio disease is oooimofily found in the upper ends of the 
humerus and fmur m ohfldren and young adulta. The X ray appear 
anp#* are thoeo of a localised oential destruction with well-defined 
margins and no sammuling bony change. Expansion u lees common 
t>ian in myeloma, and spcntaneoiis fracture very frequently takes 
place before any great deformity in the external Confignratjon of 
the bone 11 aeen (Plate 49 Rg 2.) Bony union u the rnle, and 
aometunea the cyitus cavity beoomea pertly filled with new bone 
after such a fracture Pcnodjcal exammation will, however generally 
ahow eventually a renewed arteoAon of the dnwase. The X ray 
changes give no mdjcatvxn of the nature of the oyit eantenti, whkh 
may be other sobd or fimd but they fonn a very definite mdioation of 
the of the lesiou, all the mote vahtahle In that the bist> 

logical appearances are very vaoed and frequently anomalous. 

Hydatid cysts of bono are often multfloailar "When they 
occur m the long bones, differentiation from other eyits Is not pos- 
sible radiographically 'Whan oooumng in the spinal column, they 
may lead to a aimplo oollapie, usually limited to a wngin vertebra 
runilEZ to that teen in aeoondaiy caranxmatcus depoaita. 

0 DISEASES OF DOUBTFUB PATHOLOGY 

Oateo-arthrltla. — A dl s gn o ais cannot be made prior to 
the formation of osteophytea. Those are seen at the mie girM of ths 
arbonlar surfaces, and are amootb and regult; in octhse, showing 
the stsrootaro of normal compact bone. They may attain a con- 
ndeiahle sue (Plata 49 Fig. 3) At a later stage, new boce formation 
may be seen in the region of ligaments, and calofleabon or oaifioa 
tion aometimes occurs in intn-aitKailar strueturM, calcification bang 
not uDOommoc in the articular eattilagea. Erosion of artwulsx caxtilago 
can be reoog n ited in advanced cases by reason of the appromnation 
of the arfacolar extremitiat, and when this has taken place soma 
oondensatian and nregulail^ of the adjacent cortical bone may bo 
seen. Primary osteo-arthnbs la remarkable for the oosnplete localiia 
tion of the bony abnonnality to the artieular surfaces secondary 
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^eo-artbnttc change* ttt htmover often teen m joint* wliioh iitTc 
been dtmaged xn any w»y — hy mtre-articiilBr Injctnre or iafcc- 
Utc iirthntii—eiDd jo tocb cowet the eppcaxwiccB mtj be coapjietted 
bytbcweof thejinmarylcBon. J^onf ankylod* never ocean m o*teo* 
• rthnU*. 

In spondyllU* deforman* the X raj appeartneei tre 
very dtnilar to tboee of o«teo-*rtlinti8» with the joportant aiffemfce 
ti*t m tpoiidjhti*, faoay imlgrloiit between one or more Tcrtebne 
commonly occurs new bone formetKin a also eeen arotmd the non- 
articoJer «pect* of the Tertebral bodies (Plate 50 I) 

Polyardotilar rheamatold arthHtl*. — The ebangti 
typical of this tonditwn ait always best ateo m the bJind and wmt 
(PUte 49 Fig 4) They are 

(1) Rarefaction of the articolar crtrenitiea. 

(2) Small rotmdod area* of tianalaoen^ ujvolnng tit roargin* 
of artioalar lurfacea, and having a ponohed-out appearance, 

p) Small, irregular tpky bony ootgrowlis of eaneenon* afruo- 
tore at the articniai margtnt, quite onhke the smooth roanded Qateo- 
phytea of oeteo-arthntia. (As pointed out above however eecondaij 
oateo-artinta may aopemmo ia a joint dsmaged by Tbfumatotd 
arthntUL.) 

(i) AppronmsUon of articolar •nrfscee doc to deatruetian of 
cartilage, and later erosion of tie artiotilaT aurftcca. Thi* may be 
ao marked in the carpa* that differeotbtioit between the indiridatl 
bonce is lost. 

(5) In advanced cases, eublnxaUoQ and duiocaboD of the meta 
earpo-phaiangeaJ and inter pbaUnge*! jomls. 

Bony ankylosis la sonifUme* acen in jeants of which tie cartilage 
and underiying cortex have been eroded 

Still s dlneas&r— The joint change* m this dtacaao are sffiSar 
to thoae of rheumatoid atthntis, but are seldom pronouneed. The 
c*jpc# coBatiicUy show* a degree of ©ssjficahon m advance of tb*t 
normal to the ago of the patient and for some time this phenomenon 
coroWoed with eomo peuerai rajcfactwin, may form fh* only radio- 
graphic ahnoTmabty This advanced ooBfication u not> bowtTer 
pecobar to Still a disease, bat is commonly seen fn any chronic 
jnfismmatory disease lavolTing growing bone* and epiphytes, 

HyjMUrtrophlo pulmonary urthropatby — The typhr*! 

X ray appmaaccs of thi# disease ara predneed by the fornm 
tion of aabpcrioatcal new bone best aecti around the aliafU of the 
metacar^* and phalanges (lit and 2Dd rows) but «1» occomag 
sround the other long bone* B«r thdr articular extremitie*. Arthrolar 

change# may be entirely absent. If present they are simaar to thoM 

of rbcinnatcdd ixthntia. 
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whetlier this djBeaw actoally oocms m infanta if it in fact doci 
to it cannot be diatmgniahed ladiograpbcaHj- from oateogeneau 
imperfecta 

Oateltia doforman. (Paget a diiotae)— T*o diatmct itapa, 
enilp and late, can bo recogmarf in tUa djaeaae. In tie aarij- atige, 
whiiib may panat for yean, difinae tnegnlar abaoiphon of lamrilai 
11 leen in the affected bonoe. Thu aheorptioii involves the cm 
conotu and compaerfc layers cqaaDy and in the km^ bones ♦Mfl to 
spread in the long ana of the ihaft. In tho itnll the absorption ia 
qmte irregular (Plate 61 Kg 1 ) The eeriiwt inadeooe of the 
diacise is generally in tho tibia, femur pelvu and lumbar ipine, in 
that order ol frequency The bones of the vault are usually affected 
at a muoh later stage 

The absorption ii accompanied by — (1) New mbpenostesl bone- 
fonnatwn, with resulting increase in gerth the new bone is, how 
ever subjected to lunellar absorption almost as eoon aa it s iccoseiL 
(2) Irr^^T oaleiflcatioa of both new and old bone, eo that the detail 
ii Warred throughout (Plate 61 Figs. 2, 5) In tiua stage of the 
doesae corvatarca oocur m the long bones and vertebral oolimiB, and 
apoutaneoua fraotarea are aometunes aean. In the later stages of 
the duesae, ezcea&Te depont of mineral lalti oootm threroghemt the 
altond tisenes, and the bone preaeDts a densely opaque and coo* 
pletely strootnieleaB appearanee (Plate 51 Fig 8) Instances of this 
disesae affecting one bone only (pnaobcally always the tibia) are not 
uncommon as Judged by ciiniosl observation X ray examination 
win, boworer neariy ilwayi demonstrate that WTuHar changes are 
present in other ports of the ikeletal evstem. 

Osteitis fibrosa. — The relation of this disease to hbto- 
oystio disease on the one hand end ostoha deformana on the other 
If at present obacure. In osteitu fibrosa bone ii replaced by kogi 
tudintl atrim of fibrous tissue new subpenoateal bone is fanned 
producing increase of girth sod this la almflaily affected by lamellar 
absorption The X my appearances are very sunilar to those of 
oeteJtifl deformans in its early stage, but differ in tho following detalla 

(1) In osteitis fibrosa the replacement of bone u very much more 
extenaive produODg wide tranalDCent areas definite <7*ta are often 
thus formed, 

(2) OstdtiB fibrosa may affect many bones, but is often quite 
localiied, the transibon to normal bone bang abrupt 

(3) Tho affected area does not ahow the blurring of detail which 
a characteristic of osteitis deforroona. 

(f) Small ktcalixed areaa of densely sclerotic bones are frequently 
present Kg 1 Plate 63 demonstrates moat of these points, and 
should bo compared with Kg. 3 Plato 61 
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fibto*a has iKi late <*orTrspomIinB to that of ontnUi 
drfomwDs tho aprrf'artnrr^ «Io not altn’ as thfl (\iw*a*o projjrmoi, 
tinlrti warcoma Pdjtmrfnn In srhirli ca <* tlio charactensttcs of that 
af[«<l»n will W* nolcil 

Kdhlora dlioato of tho taraal aoaphold boncu — 
In Iklt condition tho ossiricallon ol tho aoaplioW in the foot is 
dirainisicU is extent xrrj IrrepaUr aixl aclcrnlic The \ ray appear 
ancea arc those of a fmaH «len " bone Ifrcjjulir in ahape and fre 
qnently frapmmtrd Into aercral jilccca. The normal apace whKh 
mniins Mween the head of the astragalus and tlio cnneiform bonea 
ihowa, henceveT that the dimmnti m in aue u cnnflnnl to tho opaque 
clnneola of the hone The di*eav ta very fre<|nently htlatcral (although 
one foot only may pi’’® rise to aymptoms) hut Is not aynimetncal 
in the tiro feet. The more cxtrnslro changes ma\ aometime* lie wen 
in the foot which Is clinically anallectc«l (Plato D2 Fig 2) 

The dUfoae commonly occqri lielwccn tho agci of 5 and 7 yeors. 
It has nerer been aero In a foot prmoQslr found to 1« normal, nor 
to get wor*e auhsequmt fxamlnotjons Inranahly ihomng the cotidb 
ti«i to be other atationarv or Improved Tlie rrtam to normal ii 
oteeedlogly ilow but Is crentoally complete 

dlt<uu« of th« hip («jra I^eggi Oiscaac Calve a 
dlaeue ^•codoH^oxalgn Caput pbrnota. Coxa plana Osteochondntii 
iorenllis), — Thla dltcaae occura between the ages ol 5 and 10 years. 
It H osntOy QoilatcTol but aometimea biUtc^ in which caao it u 
tardy aymmetricaL la the early atagf* the oaaiflc nucleua of the 
head of the femur U »ecn to bo mloccO In auo and of increJiaod density 
Later the bead becomes very deflnltdy flattened and iprcadi oat 
beyond the upper border of tho acetabulum appearing to orerijo 
the Beck of the femur Tho osalfio nocleua of tho Lead at the aamo 
Hiaebocomei fragmented, and tho neck broad aometimea with irregular 
of rarefaction In tho neighboorhood of tho epiphysial cartilage. 

The great trochanter may ^ow onhurgement and lome irrcgulanty 
of bony itructuro. 

Areas ol rarefaction and irtcg;ularity of oasiBcotion are often aecn 
•n the acetabulum. The ipaoo botweon tha aoctabulum and the 
fragmented, flattenod oaai5c nacletu of tho bead u locreajcd, ahowing 
that an abnormal width of nooaaified cartilage enaU. Aa healing 
t»h«s i^ice the fragmentation of tho hood of the femur di»ppeara, 
and Utet the density of thla part tetnma to the nonnaL Tho end 
U a large flattened femoral heed oitondiog beyond the conflnee 
of tho acotabulam and a abort thlok femoral neck this oondition 
P®*at« throughout life. 

Tara, If It oocuri, u nerec a marked feature of the deformity 
In this diaeaae. It will be aeon tliat tho X ray appearancoa of Ferthoa 
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Omslfloatlon exUadmg into iwci* »nd int<rmti*oul*r t«pt* 
with DO hwtory of prerloo* tE*um*, i* not tiacommon. The moet 
important ecramplo of thu ooftdxtlon n the caksaneal ipcr (Plate M 
Fig. 1) Theae fomationa may attain anuiderahJe nae, are frequently 
■bilateral, and are eomehmea fractured aa & reault ol trauma. They 
are g«ierally aeon m the later yean of life, but may occur at any age 
in adulta, and eren in ehUdren. OMlfioation u alao teen at timea, 
exteDdmg into the nrtgtn and maerbon of muadea and thea tendinoua 
ealr emlttea, aa a reanh of a or mpeated muacalar orer action. 

The new formation ia of rather Itregalar eaneeDona ■trucbrre, directly 
eontinuoua with the bone from whtoh it ongmatcL 

Traumatio myositu ondcaoa U dcacrfbed under Injuns to Bone 

(P m6) 


m. LYMPHATIC GLANDS 

Kormal lymphatio glanda are not diitinguiihable on S ray exam 
i pfhrtn Qlandi which hare tmdngooe connderable enlftrjb* 
ment, at a reaalt of inflammation, neopUaUc dejioaitB, blood dia- 
eaaea, ate., may ahow a definite opacity but it la ucoaDy unpoaafble 
to recogoixe the gjandolat ongm of ahadow in stoationi other 
than the thorax. An excepdoo to tha role u prunded by glanda 
which hare beootne the aeat of ealcareoua deposit (as bekrv) 

In the thorax a moderate enlargement of the bronchial u 

eommooly seen In adulta, and freqooatly in children alaci, but it la 
only when the enlargement u exosciTe or the eiinde gtaurla ue 
eery numertma, that the condition sn b« laid to pensa any patho* 
logieal signlfleanoe. Becogmbon of enlarged poetenor Tn>fh>«:tin«1 
^anda, on the other hand, alwaya indicats an abnormal condibon. 
These glanda are aeen by plaang the patient in an oUique pontion. 
They are diflerentiated from other snss of abnormal opaaty by 
thor rounded outfim, and abaenee of direct continnitT with the heart 
and great Tsaela in front, or the epinal oolonm behind. The relation 
of the opaoty to the ceeophagua most also be elxated by obaervmg 
the paaaage of an opaque boloa. Enlargement of the aortic gUn.t. 
ta TuaaHy the rsult of new growth. The X-ray appearanoea may rety 
cioaeJy aimulate those of aottio an euijam (Plate 67 Figa. 2 5) the 
differential diagnoaia la diecaaaed under the latte heading (p 681) 
Osloifloatlon of the lymphatio m any paot of the 

body rondeia theae itroetuMa Tnable 00 X ray eiamlnatiou. The 
opamtis pwaented by thia eandhioo Tary with the extent to which 
oaldflcatioo haa oocorred, hut m general tenna they are irregular 
m outline and density and an definttdy granular ther are eommonfy 
multiple. Borne depee of calcification ia naoally seen b tha bronohial 
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glundj of the adult, and prraenla natter diagnc«ao diffionlly nor 
pathologKdJ ngmflcance. 

The demoiifltr»tioii of ciilcifled abdonuB&I glands may be of pcan 
tive Talue in the dmgnoau of obionre tninonr formation!, and m sxa- 
peoted ohromo inflammahona of the appendix, in which condJtian 
the neo-colio glands are aometnnea calcjfied- More commonly how 
*ver the radiologiet u oonoexned with the difierentiation of theae 
glands from oalcnh m the nnnaiy and biliary tracts. 

The granolar Insular nature of the opaataea will often soffica 
to mahe the dtagnosn clear In other Inatances, caioficattoo 
become so extenuve that the charaotenstio appearances are loet. 
In snoh caaea every eflort most be made, by repeated oiamlnationi 
m difierent poobonB, to displace the opacity fr^ the aresa Vnown 
to correspond on the radiogram with the urmary end biliary atrao- 
tnres. Since the meeenteno gtanda are those commonly adected 
this displacement is rarely a matter of anj great difficult 

rv THE RESPIRATORY SYSTEM 
1 THE UPPER AIR PASSAGES 

In a postero-antenor new of the abttll the noaol /osaca are seen 
as somewhat pear-shaped tranalnoent areas, with their broad bases 
bedow aeparsted by the mesial opaa^ of the natal trffvm, and 
enoroeched upon Uterafly by the tniidfU and tuTiinerte hemtt 

Deviations of the aeptem and hypertrophy of the turbinates are weli 
seen. The radinlogiit ta more often concemod, however with the 
accessory nasal amnaes, and these most be oonaideTed in some detail. 

The frontal rtneaer are seen as trsnalacent areas having very dear 
cut maigftia. They are often frofofl in form but present great varia 
tons m shapo and die, and are rarely symmetneaL Sometimea the 
infimHibnlum emis in a small rounded projection on one or both 
sides (rudimentary frontal sums) somctimeB the smuset extend 
right soross the orbit snd are seen m a literal new to retch back 
mto the honiontal plate of the frontal bone, A large frontal cnoa 
rarely ahowi equal tranahiceoey over its whole extent. Since the 
ainuse* depend to some extent for their tranalncency on the air which 
they normally contain it foDows that any condition wbkh resnlta 
in displacement of this air (e g oedema of the mucosa retention of 
secrebon or actual empyema) will produce some loss of translneenoy 
In the frontal smoies the variation from the normal appearances 
may in recent caics, bo very slight and the difficulty of diflgno*!* 
ia much increased by the common asymmetry of the two alni»» 
■When the fwthologicil condition fs of long atandmg, and efpeaaJIy 
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wben ttippandon oooaaod, lanfjlii^ oct<itu Uid ceorosu of 
tb« bony nUi of the linai muy beoome eppaient, and thoee appear 
ancea, In eonjnnetion irith acme dimfnntloo of tramlacaDay are of 
great diagnoatie Tilne (Plata M* Pig. 1) 

The elJinendel tinvta are aoes on cither nde of the naaal foMo 
aa tnmlooent areu dirldad by a number of fine bony trabecole 
(the vaQa of the indindoal air-oeHa). Inflammatory diaeaM of theee 
■inTw ta ihoim by la« of transhicenoy and by loaa of bony itmotnre 
in the oatei vail and tnbeoalie. 

The STplmndal twiuiu ean be teen in a poetem^teDor radiogram 
of good quality but their appearance k ao obaoored by the parta lying 
antenotly to them that a dednite opinion aa to thor oondition u zvely 
poanble In a lateral Tiew the tlrmaea are alwayi well aeen, but mmor 
raiutloQi in tranalooenoy must ba dlfiiegaided. Any eonoderable 
opacity aa aeen m thu new bowever will enable a ^gnoou to be 
inade with aome degree of oonfidenee. 

The wutxUlarg antra are aeen aa roughly tnmgnUr tianihieeot 
areal. They are, for pracbeal pnrpoaca, lymmetzii^ and the pre> 
aeooe of cedama ol the muooaa or leLalzkcd fluid aiwaya reauita m a 
recogmiable loaa of tzuulooenoy (Edema of the mnooaa alone 
commonly revnhi In a aonple eoritnetion of the baialocent area, while 
retenbon of flmd will prodnoe a nniform opaaty of the whole antnun, 
and a dirtmtion between the two eonditiosa ean thua frequently be 
made (Plate fit Pig S) The pcaaflalrty ol hlateral empyema muit 
not be f o rgo tt en in ootnpaimg tbe two unnewt- 

From the abore hnef deacoptiOQ It wfll be aeen that the mfr-rm. 
tioo obtained by X ray examination rarua m valoe in regard to the 
pcrtsoolar ahmaea cone e med. In genenj. It may be ^ted that 
definite poaitire finding! are eonohiaiTe endcoee of the pnstooe of 
an inflammatory lotion (or rarely a neoiJaam) in whaterer nmu 
they occur Failure to deteot ki« of traniloeem^ in the maxillaiy 
antrum la oonduxiTe eridenoe of abaccce of tuoh a lexion m the 
ethmoidal smuMa normal tranaluom^ and good i tmetau al detail of 
bone cany oonilderahlo weight, but are hardly condnaiTe while 
in the frontal and i p henm d tl auniaea, faHora to detect any abnor 
mality eapodally In eaaea of recent origin, may be completely 
muleading. 

Oateomu Inrolving the frontal amuaea and maxfilaiy antrum 
preaent the nme eharaetenctioa aa dnrnjT gitrwtha eleewhere. 

Hallgnajit neoplaaiua od^nating m the ti.— i 
mamEaxy antra (Plate M Fig. 4) produoe the typttal dcatmctiTe 
changee daacribed in Section L ^ the early ata^ of the dl tmif. 
howoTor It may be impoanble to diflerontiate the oondition from an 
inflammatoiy loflon of the emueea isrolred. 
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i LABTNX, TRACHEA, AlID BRONCHI 

Tie laryni and tie oemcil porfacm of the trmohM are recognlted 
m lateral viewi of the neck at faranilooent areaa m nrtue of the con 
tamed air The laryngeal oartilagea. eapeoaHy the thyroid oa^tilag^ 
are, moreover commonly calcafled to lome ertent m nuddle-aged 
and elderly aab]ect8 this condibon may prove mulwHng u — «n 
in an antero-poatenor view ai the opambea might be aaoribed to ao 
abnormality of the oemcal epme a lateral view will render the 
diagnoaifl clear 

lateral deviation of the trachea, both in the neck and in tie 
thorax, 11 uroaDv weD teen (Plate 65 Fig. 1) The intrathoraoe 
portion of the trachea, and the bronchi, cannot be dhfferentiated from 
the furroiinding itmctriroi m a normal eohjeot. DiUtabon of a bron- 
ehoa givea nae to an abnormal opacity or tramloceDoy according to 
the oontenta — flmd or air — at the time of the eiammabon bnt theae 
appearancea may be maeked by ohangts m the fnrroandjng long 
Opaqae foreign bodiee m the reapnatoiy paasagea are readdy teen 
niesi very amall, or m thoae caaea where thear oontinned prt*e&c« 
haa ptodo^ ohangea m the adjaoont long bisne. They ate moat 
eommooly foond to ooonpy the nght bronchna, or one of lU knrer 
diYisona. 


3 LUNQS AND PLEURA 

In the X ray InreabgitioD of these ■trooturee it la of advantage 
to examme the pabent both in the npnght and In the anpme postion 
if t kr IB pociible. Screen examination playa an important part, 
bnt ahonld alwayi be followed by one or more radiograma taken with 
the breath h^d. 

Frelumnary aareen ezaminabon afaooJd inclode the whole thorax. 
The diaphragm on the tube box aboold then be closed ao as to limit 
the field of radiabon to a tranaverao aCt thia ficilitatea cotopaiiaoa 
of corr^ponding parta of the two longi. Attention ahonld first be 
directed to the apvX4 and any inequahty in transhicenoy duly noted 
Here, and In aobseqnent exammabon of the other parti of the thorax, 
the patient ihonld be inrtrncted to breathe deeply Inipiration 
prodocea fighting ap,” or increase ol tranalaoenoy m a nonnaJ 
long, and any dnnmirbon of thia lighting op indkatea deficient air 
entry The lighting-np in the two apiota ehould be equal in degree, 
or oriy ibgbtly greater in the nght apex. A iimiUr eiammaUoo 
la made of every part of the two long*, ipedil attention bong paid 

to any area which appenra abnonnaL 

TYben, at the end of thia iyatematlo ex a min ation, the dtapiragim 
u bronght Into the field at fllaminabon, the ahape position, and 
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moTtsaents c{ Uil« itructate on nonml and on fofoed Mpmticm 
mast be eatefnllj' inTcstlgated, In normal sobjecti the position of 
the diaphragm undergoa constant vanationa with the respiratorj 
movements, the ofoal degrees of exomiioB being about J m- m quiet, 
and 2 -Sl in. in forced residration. Yanahoni In position are alao 
produced by the condition of the ttomaoh and mtertdnes. OeneraDy 
speaking, the upper limi t of the right leaf of the diaphragm on forced 
expiration coiroipondj to the 4 th costal cartilage in front, while the 
left leal hea m. lower 

The radiogcaphlo appcaianoea of the lung ttivciun are best 
studied in a radiogram taken with the brwth held. It will be eeen 
that the normal lung pteaenU muneioiis Btriate opacities radiatmg 
from the hUn*, and beoomtng finer and more diffnae aa the peiipheiy' 
of the organ la approached. These atns are produced br the hronohl 
and bronchiolL 

The trandncency of the long tune ii further modified by the 
■hadowi of smaller bronchitdl the king axes of which cor re sp ond 
mote or len with the axu of ndution and these produce the uniform 
fine variation m light and shade wbuh U known aa the nannal long 
mottling 

Flbroda, — This may be locslixed or diflnae, unilateral or 
Uateral it pradocas an met ease of tha radiatmg rtxae with corre- 
iponding loss of txuulnoeoey and of nghtag-up on m^jiratloaL 
lamitabon of morrment of the diaphragm and delonnity of that 
structure are common, and displacement of the heart towards the 
afieeted dde may be seen m tmilataral leakms. 

Inflammatory leslona' — Acute lobar pneumonia, seen 
in the stage of sotual oansolidatloii, produces a faMy dense, uiuiotm 
opacity limited to one or more lobes of the bmg There Is no lig^fang 
up on mspirmticin over the diseased area, and diaphisginatie movements 
are commonly diminkbed. In ehroruo (unresolved) lobar pneumonia 
the opaaty beeomea leas eomplete and its iPETgin less well-defined, 
Ooucdetable fibrosis m genecsliy seen mnetnaea acecmpanied bv 
displaoament of the heart towards the afieeted nde. 

In acute broncho-pneumonia the radiographlo appearances are 
not at first greatly modified. In the fuDy-derelopod phase of the 
disease numerous small opsoties are seen wattered throughout the 
lung suhstanoe, and a general diminution of air-entry U noted, FaihiTe 
of eomplete resolution 11 indKated by fibrosis. 

Abscess of the lung supervening in the course of an scute 
pr m uno m a, is frequently oompletely masked by the opaaty of tha 
iurTonndmg tissues. Chream lung abscess is seen ss a rounded or 
irregular area of increased or diminished tmalncenoy according to 
tha nature of the contents (fluid 01 ait) at tha time of 



XRAY DIAGNOSIS 

Ettmmttjoii m the opnght pontem nuty ihoir c honionUl fluid 
level below an arm o! mcreaaea tranihcenc 7 The canty ia alwayi 
eorrotuided by a xone of fibrosu. 

Pulmonary tuberculoslt m the achre itate produce* dlmhJihcd 
air-entry Emitation of diaphragmatio movonent, end groups of 
Kuan rounded opaatie* with Ill-defined margin*. The dutrlbuticm 
of theae opaatie* may be apical, perihilar or difloae , if difluM, the 
diitmchon from the hroncho-pueuinonlft doe to other organMDU 
cannot be made by X rav examination alone. Contribntoiy evidence 
of tobercolosu mav be afforded by the long, narrow thape of the thorax, 
with rteeply aloping rlhe and very acnte ■oboortal an^ (the phthmoid 
thorax) and by the BmaO tcansveoe diameter of the beiut a* teen in 
the npnght poeiticiiL 

X ray examination fa of portiooUr vafne in the ponhilar typo of 
toberuoloma, ai wcQ marked change* are often oheerved long b^ore 
the dueoae it mamfeat to other method* of mvetiJgation, In no case* 
of doubtful phthma, however can the abeence of X ray evidence 
be regnrded oe definitely exclnding the presence of disease. 

Advanced caiea of pulmonary tubexcnloeU often pitaent a vnnety 
of lesoniL lArge arena of conaelidatioiw canUbon, and fibroau 
may be aeon in the region* kmgeei affected and group* of imaU 
rounded opaeiae* wiU be oheet^ in the more recently Inrolred 
aroea. In healed tuberculous diseaae the diffuse consrdldation and 
mall rounded opaclbea are replaced by fibroma, which aometimes 
encloacfl areaa of calcification. Air-entry im pr ovea, but fa rarefy 
restored to the noimak U is frequently impc*«ible to itate from 
the X ray examination alone that the disease ii definitefy healed. 
(Plate 65 Fig 2.) 

Pleural effutiori.->A mall effoaioa le heat seen on screen exam- 
mabon it preMut* an opacity which occopiee the coeto-phienic 
angle and peweese* » well-defined cxescentio free margin, camcave 
upwards and inward*. The base o! the opacity tend* to ohacore 
the diaphiagin, the movesneot* of which are diminished or even com 
pletely arrest^ The shape and poaition of the opacity undergo 
very httle if any change with alterations in the pcaitiou of the patient 
In the case of * larger eflosion the opacity may blend internally with 
the ahtdow of the cordia, but the erescentio free margin is still re- 
tained this fa. however always better seen on the screen than in 
a radiogram. It U never possible to make a diagnosis ** to the nature 
of the fluid— i e. whether serous or purulent 

TUural UttclTHtng may closely simulate pleural effo«oa b the 
former eondibon however the opacity fa Ie»* well defined, the <re*- 
centio margin being replaced by a much more gradual transition to 
th* normal translucenoy of the lung above the affected area and 
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ti# itkfJmpQ olwcufrti thaii H eomroonlj’ tho cam Ib 

EilcDJire jJftinil JtlrLcnmg »)■)• howtrer c/TccliuDj mtak • tzuU 
coUfdioQ o( fleri I 

Pneumothorax — The \ raj* appearMcrs ;n pBcamotflorax 
Me Tery charBCt«*fi'fir The •nninl licic of the chert ihom grerti/ 
incfraiM tnin»Ii>ccDC}* with compfele aUscnco of •nj' agn of long 
■troctore «Qfi the c^lapW loop u geco « a «^!-defin(*d opacity 
•ppheJ to the heart ond grrol rea^el*. The latter iro duplaced 
tOTTgnlj the ooafleeJed tide la brdro and pjo-pnetrmothorai fwluch 
camiot bo djffemillaled from one another radrograpbically) the opacity 
of the effo Ion pre»enli a horuootaj upper margin when the patient 
U t^ewed la the cpnght podtloo, (hia homontai margin bong to- 
tained 00 bendiag the patient from aulo to nde Shabng the patient 
win prodace ndble npplea on the aarfaco of the effusion. Hydro- and 
pyo-paeuraotborax will not bo rerognued 1/ the patient is examined 
fa the horuontal position oofy (Ilate f *3 Fig 3 } 

Caaea of oil ompycmo, with tacomplcte expansem of the long, 
caiae eonsWerabla difflcnlty as tba great pleural ^ctening commonly 
present nuy completely rouh a small pneomothorax or eoDeetjon 
of floH In fact the \ ray examinatioo of these caars u osiuOy 
•agnlarly barren of oiefol resolt 

The preieoca of a tubdlaphrajfmatfo ttb»c<m may be 
indicated by ersailnation of the thorax. The diaphngm on thi 
aSected vde Is derated and immobile, and a amaD pleoxal effonon 
is often present Since these appearances may result from pfeural 
infection alone clmKal endeoco of a lesion bdov the diaphragm u 
neceoary to cstaUIiii the dugnoaia. 

Now growth of long — Innocent tumours of the lung 
are so rare as to call for no apecifll menUoo. Cardnoma and 
vnreoma occur occadooaQy as pnmary grovthi of the long, sod hare 
nsualJy attained considerable aixe before coming to the ndiologut. 
The tumoar then presents a large, rrry dense, irregular opaaty 
mth a-en-deflned tnargma, and 00 aarroaudlng lung changea. Enlarge- 
ment of the broochisJ gUods vfll be seen m the later stages, and 
pleural effosoo may be present the fatter may bo dosdy simufated 
by a gr o w t h of the base of the lung 

Secondary carcinomotoua and aarcomatou* metaatatw 
deposits are fr^uently seen- They produce moltiple opaatiee of con 
■iderable site, the smallest bang, as a rule much larger than the 
opacities of tuberculosis snd they po ssess ireD-dcfined margina 
imte unlike those of inflammatory coosobdatfona (Plata 66 , EEg. 1 ). 
la a moeh less common form of metaatatio deposit, known as 
'MtinofljatosU, the moltiple opacities are Toy small, and the 
diagnosis from mflisry tnbaicalosb Is 00s of great difSeolty The 
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mor® dewly dafined outlm<* of th« n<opk»t3c op*cittei will, how 
ever gencndly etuble « oorrecfc opuuon to b« giren. 

Sarcoma of the mediastinal glands oommody iprwdi eventn 
*lly to ono or boti longs, snd then prodaec* an op«ity in tie region 
of the hilui, sonilar to that of a pnmsTy growth of the long The 
large mediaatnul tumoor pointi to the eecondary nafcnre ot the lonj 
lOTolvemeirt m these cases (PUto 06, Fig 2 ) See aho nnder 
Lymphstio Glands (p, 673) and Card«>\ ajoular System (p. 681) 

Hydatid cysts of long are rarely seen nntii they hare attained a 
considerable sue. The cyst then pjodoces a large rounded opaaly 
with perfectly defined regolar matgina. There la frequcatly an almost 
complete abaenoe of change m the aocromidiQg long structure. Lm 
oommonly a certain smoont of fibroma m seen aroimd the cyst wall 
{Plata 66 Fig 3) 

V THE CARDIOVASCULAR SYSTEM 

1 THE HEART AND GREAT \T;SSELS 

Screen examinaticm u made m both upnght and homontal poai 
tiooi, the pa&ezit being rotated alowly from sde to side whILs tu>det 
obeei^tioa and flaoroacopy u followed by the taking of one or 
more radiogrtma. In thu way it x$ poaabls to coUeci data aa to 
the sue, ahape poscUon, and moTementa of the heart and great 
ress^ 

The shape of the heart vanes oonaoderably in normal subjecta b 
accordanofl with the ahape of the thorax and this vasation modifiet 
the oardiao diameters- The greatest Iranrptrae diameter of the 
heart m the tuirmal subject u 39-60 per cent, of the greatest trana- 
vene diameter of the bony thorax, A cardiac diameter of 63 per 
oent. or over indicates a definite enlargement The platee frean which 
these meaeorements are obtained are taken in the upngbt posHion, 
the breath being held m mid uwpiration The X ray tube ahouM 
be 6 ft. from the plate, a* at thia durtaace dietortion due to divergence 
of radiation t$ negligible. 

It u uaoally poaaible to state whicb aide of the heart la involved 
in spy enlargement noted, but dilatation cannot bo differentiated 
from hypertrophy Locmlued irregolantiea in outline may be pro- 
duoed by pletffo-pcncardial sdhesioaa. 

Mmor Tsnatiooa in the ahape and au» of the heart hare been 
described sa chaiaotenatio of diEerent cardiac lesjoni, but conflrma 
tory evidence la required before these aUtemcots can be accepted. 

The position of the heart can b« mapped out on the thoracb wall 
with absolate accuracy Displscement may be du# to tncUon, or 
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t45 pr«mT«, on tie vucui, uid tha camal fwtcr (tg- pleonl effoiJon, 
flbtwd long) can n*atll 7 ba demonetatad rodiograplijotflj 

ParloardlaJ efTtudon nnlcM Ttry In amoimt, can 

bo readilj reoognlaod. The cafdian opaoitj beoomea enlarged and 
globular in abapo puliation la dimimibed or lo#t and the cardio- 
pbrenio ipaoo (a tranilooent a«o iwMTaally aeen on inspiration between 
the diaphragm and the inlerlor aapcot of the apex) U obliterated 
(Plate 67 Fig 1) 

AneiLrysm of the thomolo aorta can nsoallj be 
demonstrated- The opacity of the vaaaela may show a difinse increeao 
In width — faaiform anenryim (Plata 67 Fig. 3) or a localised pro- 
jection may be teen from aome part of an otherwiae fairly normal 
aartK ahadow — «orQlar anearysm (Plata 67 Fig S) It ii important 
to recognise the of a projection to the left, present in the 

Donnal nbject, prodttoed by the tranime portian of the aortio 
arch- This ti— been roapomible for taaDj erroneous diagnoses of 
aortic anettrytm. The dlHerential diagnosis of aortio aneomm from 
enlargement of the mediastinal glanda due to neoplasm may present 
Tery great difEeulty both oonditiana btong oharaoterised by an 
opsjdty in the npeiiar and middle mediitfina. The following pednts 
■hould be oonsuiersd 

(1) hes^ aneurytm oftea pnamte a rtgulax rounded ontHne. 
The opacity dae to enlarged gUnda u alwaya uregolar in oathne- 

(3) The opacity of aneurysm la freipuiitly ns£atenl, that of 
enlarged gUnds ts neady alwars bOstBrah 

(6) It la occaBonaUy poettble to Tecognixe expansile pulsatum aa 
an aneurysm. 

(4) In aneoryim some part of the abnormal opacity b always found 
to be directly oontinaous with the aoctio shadow In giandular 
enlargement it may be povible to demonstrate an unbroken Bne of 
demarcation from the aorta. 

(6) The left border of the heart is often Tmusually hansonUl in 
oaMB of aneuryvni. This obaerrabon la not, howerrer of great tsIuo 

a. PfimPRKEAL VE33EM 

CaloficalKm of peopheral Twiis, especially the posterior tihial 
and peroneal arterioa, la quite commonly demonstrated m eldetiy 
tubjecU. 

OsJofflcattloii sometimes occurs m narvtud tumours, atv^ b 
seen aa small ruonded opacities in the soft tissuM. Plate 66, Fig. 1 
ihows sererml of thme, and alao an area of myontia whwh 

followed partial remoTal of the tumour 

Anetiryvm of Tcaseb other than the thoraeio aorta and ita rr»m 
branches cannot bo recognized with any degree of certainty the 
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optdty prodooed by the menryna, if it can bo dotingnUhcd at aD 
from that of the mrrotmding hmea, afforda no indication of the 
nature of the lesion 

VL THE AUHENTARY SYSTEM 

1 THE TEETH 

Betained and mupUccd tooth are roadjy demonatrated, the upper 
canines and lower 3rd molan pronding tie moat comnion examples 
of these abnonnalitica. 

The lower 3rd molar teeth are aometimes found in the ascending 
ramua of the m&ndible, and may be completely inverted rnctfo 
commonly they are hocuontal m poeibom ^th the biting surface 
of the crown impacted against the p^erior wall of the locond molar 

The 3rd molar teeth cannot be demonatiated radic^rftphicalJy until 
the twelfth year of hit. 

Acute inflammatory conditions in connexion with tho teeth cod 
form in general terms with tntiilar lodona of bone elsewhere, but acme 
apecul desenption la re^mred of the chronic ^ 7 >es of inflammation. 

Ohronlo perlodontfUs u moniiestod in its early stages 
by rarefying octeitu and absorptKm of the alveohu fonning the socket 
of the affected tooth. These ohunges ore generaBy hnt apparent at 
the alreoUr margui and gradually extend to the deeper portions of 
the socket (Plate 58, Fig S) 

It most be remembered that in elderly anbjeota a certain amount 
of abeoiptioD of tie oiveolua u normahy preunt. Bui in tin case 
tie olredus retains its ionxontal maigm between tie teeth, there 
la DO lots of detail in tie bony etructnre, nor ia tiore any abaorptioD 
of tie aoclret abD remainjug around the tooth — ne the A ray appear 
ancei are normal, except that rather more of the tooth projects beyond 
the aocket than in a younger subject. 

PyorrbcBO may bo a marked clinkaJ feature m tie complete 
abaenoe of X ray changes, and oonvetaely X ray changes are not always 
aasocuted with the presence of demonstrable pua. 

Ohnonio aplo^ oatoltis is seen &■ a rounded translocent 
area about tho apfx of the tooth (Hate 58 Hg 3) la tie eariy ategt* 
of the disease the rp*Tpna of thia area are fll defined and some blumng 
of atmeture of the aurrounding bouo indicates the activity of ti* 
inflammatory conditicm. In the later atages the areo of oaldris pre- 
tents a decr-cut, abghUy condensed margin, and tho aarrwDDdmg 
bone appears normal. Tho teeth thus affected may provide no clinic 
evideDce of disease, but there is abundant evidence that apical “ 
is tho result of bactenal infection in the vast majority of c**^ U 
in all, and that X my changes so^eative of extrema chionid y 
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and InactWly aw no iDdIcatlon that tho corMliUon U haimlMH to 
(ttQ patient. 

2 SALUARY GLANDS 

Baltvary otUoull p«icrally prwcnt sotnowhat lodcfinit* opaatioa, 
ronnded or irregnUr in ahapo if aitaatrd m the ^and, elongated if 
tha duct has been (ho aite of formation (Plato C8 Hg 4) 

a. PHAItYNX AND (ESOriUGDB 

The poaitnn of (he jJtortfnx la wefl »«n In a lateml tiow of the 
neek owing to the trandomxrr of Uiei air-contcnta. The recognition 
of opaqoe foreign bodiee In Ihu port la thereby rendered eaHy 

PharyngcuJ poaches, or preaaare dlvertloola, ante 
from the poatenor or poatcto-latcrel wall of the pharynx at ita 
junction with the ocaopbagua, Thev arc demonstrated br moana 
of an opaqne bolna, aome of whkb mav enter the poaoh and be there 
retained. By glring ancccMiTe montfiiala of opoqne material it may 
bo poadhia to dUtend tbo poach vbiob then preaenu a rounded or 
pear-ahaped opacity connected vHb the pharynx above (ae« Plate 89 
faeug p. 378 \ol. II) opaqao matenal snbeeqnentiy awaSowed 
U teen to past down the cDaopbagoa in front, or to oco nde, of thia 
opadty come degree of sao^agcal delay may renlt from pt ea a n re 
of the distended ponch 

It not infreqoently happeoa that the pooch la diatended with food 
when the patient cornea for exanunation, and wiB not afford ingrtaa 
to any of tbe opaquo matenaL The patient ahonld then be re- 
examined on anhaeqaent occa^ons. If ptnahle unmediataly after tbe 
pooch haa been eracnated (Plato 08 Fig 5 ) 

The cervical portion of the (nopMa^us u examined with the patient 
in the lateral potion the thormcH) portion with the patient in the 
ri^t anterior oUiqne position, except for the lowest two inchee of 
tha gullet, the best view of which is obtained in the left antcrioT 
obhqne poeHion. Tbeae obhqoe poaibons afford an imobstracted 
▼lew of the poaterior medlaitinam between the catdla and the vertahral 
column, Foreign bodiea if amwted in ttnm port of the alimentary 
tract, are nanaUy aeon at tbe upper or lower end of the ceaophagiit. 

The condition of the oesophagi lumen la investigated by obeervnig 
the patieot in the act 0 ! sinffowing an emnlaian of pure barium sol 
phate or bismuth carbonate. In the normal aubjaot the appearanoea 
aomewhat with the eomistence of the boloa. Fluid la aeon to 
PMa down the tBsophagua in a continuoua atream with great rapidity 
*• fa* aa the orHUn sphlnotex Bore there la a definite delay the 
■phincter relaxea at once, hut only to an extent permittang of a much 
*krwer paMage of the fluid into the atamach, A aend-aoHd bohia 
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pM*e* much more ilowty down the t»oph»goi, and there b often 
en appremblt heaUtion 0 ]jpo«tc the upper border of the aorbo 
arch. Defimte periitalaii can be ob«eTTed, but le never vety Tigototu 
m the normal aubject. 

CEaopha^eal obatractionr-Tlii* may be iperoiodw ot 
oriijamG. CEcophag^ectaals la the name given to a tpetmodJo con- 
djbon of the c a rd la e aphincter or oJ the creophagu* jmiDediately 
above, the exact arte of the ^nem being in dtspnte. Ixnigitanding 
examples ot thia condition ato chaiactensed by tho esonnona dilata 
bon of the ocaophagui above the obstruction thi« dilstabon involving 
the lower two-thirds or oven mote of the canal Tho lower e x tre m ity 
of the d i lated ceflophagos is seen to be oone-shaped, the apex of tbie 
cone beang directed fcowards. A rejy thlp stream ol flnid msj be 
seen to pass from this apex mto the stomach, ot there may he com- 
plete obetmetion lasting for conadetable periods. The dieted oeso- 
phtgos in theee oases is generally quite inert (Plato 59 Kg. 1 ) An 
otgamo stnoture can be eacluded with certainty by obaervuig the 
paaeage of o flexible rubber tube fiDed with mexcury , this h seen 
to pa«i readily into the rtomach, the vdght of the mercuiy being 
sufficient to orenoine the spasnodio contraction. 

Organic obstruction of the cnophagut may he extnntio, due to 
pi eerore from without, or intnulc, due to actual stricture. 

SxtrtKivi causes of obetruction inolude retropharyngeal and doroJ 
abeeeae, pharyngeal pooch aotttc anearysm, and enlarged glands u> 
the posterior media^inunL 'When inTCSbgatmg a ease of suspected 
caeophageal obstruotloii, examination should therefore be made of 
the poatenor mediastinum before administratmn of the opaque bolus, 
with a view to axdudlng an txtra-<rsophageal legon. Ohstructloii 
due to extnnaio causes is generally much lett complete than would 
be suggested by the symptonic. 

Ininnne obstruction of the owjpbagus may be due to fibrous 
stnoture or to neoplasm. 

Rbrout itrfetures reault from the healing of simple sad o/ 
syphilitic ulcers and from trauma- They may occur in any prt of 
the cesophsgus, which frequently abowt conuderabla dflatation above 
the constriction- The ftrictore iteeU ii oommonly quite localised 
and the msophagus above and below the lesion is reg^r in outfioa. 

Carcinoma of the oesophagua frequently prodoees a tortuoui 
stricture of some length. Dilstation above the ofastructiem is often 
4 b*eot or very sEght, and vigotoua peiutalbc and antipenstalbc 
wares are commonlv obeerved (Plate OT Fig 2 ) The latter msy 
however occur In some eaaos of fibrous stricture. In very early car- 
cinoma of tho ccsophagus the ohstmetion may be sEght In degree 
and it is then adrisaWe to give a bolus of as solid a conafrtenoy as 




Pl-ATB J9. 




GASTnO INTESTINAL E\AAfINATION 6*3 

tbe patieot can twallow Th!i thooU only be admlniitered after the 
free paatage of llafd haa bocn obnrre^ iIdco a teml-tobd bolus maj 
caiwe great diatreas to a sererely obstweted patient. 

It Is freqaentlj impoadblo to dlfierentiate betireen a fibrous 
■tnctare and one dae to neoplasm. 

4 TIIF G \8TRO-INTE8TINAL TBAOT 

The riomach and Intestines aro inTestlgated by menns of 
tion after an opaqao meal. To obtain all the information possible 
as to the condition of the Urge got, on opaque enema ts also neces- 
sary The methods adopted by dlScient radiologists m gastro- 
intcftiasl inreatigations are rery direna. The following teo^qoe 
b that adopted by the present writer and the interpretation of results 
giren below bolds good only when this technique b oonionned to. 

Twenty four hours before the opaqne meal ts adminlsteied« the 
patient takes a dose of castor — | to I ox. for an adult. Ko other 
medieme U g^ren until the obserratwos of the meal hare been oon- 
efuded. The patient U aCowed faO diet up to the mondng of the 
examlnatiog bo breakfast u taken on that monung, but a small 
cup of tea and one or two ibces of toast on fiirt rinng sre penoialble. 
The patient cotnes for the first examination at 9 i.)t. oi 9.30 a.u. 
and Is giren an mnl consisting of emnluon of pore banum 

snlphata (8 ox.), tragaeanth and water to 20 ox. HaTonmig material 
and sugar may be added. 

While this U being Ukeo brief seregn esaminstian b made of the 
paosge through the oisaphsgus and the filling of the stomach. When 
the meal b finished, screeu examination is made m difierent pootiona 
of the patient, both upright and hoiuontal, and as many radiograms 
sre obtained as prores necessary (see below) 

Soeen examination b reduced to the rpimmum, as the ultimate 
disgoosu U inrarlabiy made from ndiograms, the wntor bemg eon- 
rra^ that the screen imago ts uttarfy insulequate for the reoognitwin 
01 exclosKtQ of TnmTI orgBiuo tcrions of the stomach and duodenum. 

The patient attends for a seoond examination six booii after the 
opaque meah If possible, nothmg » taken by the month between 
the first and second examinstions, but should it appear madrbable 
to enforce fbU abstinence, a few dry bowmits are allowed. Palpation 
iindet the sae on b of importance at the sooond and subsequent Ymta 
u by thb Tn>*n. it b powible to estimate the degree of mobflrty of 
the Inteatinal tract, and abo, by separatmg the lupenruposed coils 
<< pit, to luTestlgsto fuDy the condition of sfl the parts see n fille d 
or more radiograms are obtained subeequantly to demonstrato 
■®*Il lemons and to confirm the soroen obserrationi. 

The patient la generally seen ones on the day loHowing the meal, 
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•nd oooMiOMDy raminibon u mooimij on the third or er* the 
foarth d*y but tlm la uniianaL 

A modifiMtaon of the above teohiuquei, of valne m hoapiUl prao- 
tioe, conaifftB m combining the flnt and aeoond eiaininabonf tt one 
■4ance at the nxth hour For Uua pnipoee the m«J ia fatWn m the 
morning, but the patient la not aeen nntil in houra lat« After 
the Bxth hour exammetion haa been concloded, a wwmH nwal a 
given for the mveatigation of the atomach and dnodenum- 

The opaque enana is preceded by thorongh evacuation of the 
boTTola by means of apenenta and aoap-and-water wnnrr|«t«^ ai many 
of the latter bcmg given aa necoBaary and the laat one preferably 
on the morning of the examination. 

The opaque enema ormjigta of an emnlson of pore benirm aolphate 
similar to that given as a meal, bnt with the omiMion of the flavoornig 
materiaL At least three pmU of emulsion ihoold be jaepared, 
and shonld be raised to body temperatme or slightly ovrr The 
enema ii allowed to flow slowly mto the gnt thrrmgh a Inng tobe 
and fnnneL Screen erami, natron should be made as soon as ingress 
begins, and ahoold be repeated at bnef mtervals imtd the whole 
of the large gnt u distended. Not infrequently the enona u seen 
to pass into the lower Dstim after the eswum has become filled. 

Bsdjognms are obtained at the cosclnson of the ezaunmstMDf 
and also at any time daring the fillag of the gut that appetra 
adnsable. 

The atomaoh. — The method of filling, the shape, pomtios 
toifldty motOity and presence or abeence of deformity in outTine 
must bo determmed m eramining the stomach also the correct 
fonotkimng of the pylono fphmoter 

In the normal stomach the first portion of the mwl u seen to 
collect below the mo^cnbloM (the gas bubble in the fundus) fonning 
a cone-shaped opaaty with the apex downwarda. As more of the 
meal is mgested, the body of the stomach u canahonhsed, and gndusl 
expansion of the gastno walls takes pUoe, the upper level of the meal 
remaining unohsnged. Shoold the stomach already contain iiqmd 
this appearance of canaliouliiation is lost, the opaque meal u nki ng 
through the stomsoh contents in sn irregular manner and tending 
to collect m the most dependent portion of the vaoos. 

The siape of the normal stomach vanes wideJy m different sub- 
jects, bnt falls mto one of two types — (1) the oow s-hom stomsch 
whwh is disposed transversely across the abdomen, and presents no 
well-defined angulation between the body and the pylono antrum 
»nd (2) the fish hook stomseb a much more common type, whkh 
Is ihiped lie a letter J, the long limb lying verticaDy in the abdomen 

(FUte 09 Fig 3) 
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Tlie passion of the normil ■tomacli u k1*o nibjeot to wide Tariji 
tioQi, md with the ilupo aod tone (j« bdow) depends on the hatntos 
ot the pedentr—he. hypetxtheido, rthonk, hypoethemo, or othonio). 
The ooVe-ham itonuKii eeen in the hypersthenio fuhject, If con- 
fined to the npper ibdomen, the greeter Borratare rar^y reaching 
to the ambihom The fiih hook ttomeoh, seen In fabjeot* of fthenw 
end hypofthemo hsbitof, oommonly lies Tery much lower m the 
ebdom® the greater curvature roaming two or more mohei beitnr 
the umbOumi, and the leteer carratare at rts lowert point being ^ in 
to 1 m. above that landmadt. 

Tha dounptioo appliea to the atomaoh when the whole meal has 
beon mgefted the expanAon of the vurns by the meal natnraOy 
prodooea a Lower poriUon of the greater cnrve aa fillin g talcee plane, 
bat the portion of the leeaer cut* if not seen to undergo any marked 
alteration dtmng thli ptoceaa. IDnor Tariationf m poaibon moft 
be duregarded, hat gastroptosu may be diagnoaed fhonld any part 
of the !*•» carratate be aecn below the ombihcuf. The habitus 
of the patient muft alwap be taken into aooount In onnudenng the 
position (and tUo the shape and tone) of the ftomaoh. 

The (ometfy of the itom^ eaiables that organ to maintam constant 
the upper level of Iti oontentf, whether tt be nearly empty os dia- 
vith a full rnoal, In other words, in a vtomach of normal 
tone filbng takes place by ecpial axpannoD of all parts of the vueoa. 
In the hypotomo and atoms atomaoh the meal tends to oollest in 
the ■nv^r. dependent pordott, the walls of the upper part remaimng 
in oontaot. 

In cases of ihght defect m tone the meal may be held up m good 
poaidon for a short period after mgeetson, the tonic fadiire becoming 
apparent half an hour or so Istei. Slight hypotonns is slmoet in- 
Tansbly seen in sob^ects of hyposthvue bsbitus, and in such subjects 
oan hardly be oontiderM on abnormality (Flat* 60 Fig 1 ) 

In the hypertonio ftomaoh the contents are seen to distend the 
upper part of the mens to a greater extent than the more dependent 
portion, the lowest part of which b often formed by the pylorus. 
Hypertonos is commonly fcea in the oow *-hom ftomaoh of the normal 
hypeathenw subject when preaent in subjects of other hahrtas h 
forms a deflmte abnormality 

ilotxhtj — The muscular contnctiona of the stomach by means of 
which the food contents trc mixed with the gsstno eearetun and 
Iat« passed through the pylorus, consat of a luccesaion of penstaltio 
wivee. Theae are seen to bogm quite high up on the body of tbe 
ftomach, bong first apparent aa xeiy dight indentation* on the 
greater currature. As each wave pr ogr ea s ts downwards it becomea 
deeper, and when about half way down the greater carve a oorrwpond 
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mg bnt imaller mdmt»bon can generally be obseiTed on the leiKt 
onrve. Both thoso indentatrona inoreaae in depth, that on the Jeaacr 
cmre aomewhat the more rapidly so that at a distance of 2 in. or 
•0 from the pyloma they have attained equahty at a ehghtJy later 
atage of progreoe the gartno contents are almost completely divided 
by the constnctjon nng Tyhen the wave is within J to 1 in. of the 
pylono canal, relaiatjon of the sphincter usually fates place, and 
•a small quantity of the gastno oontenta is driven into the daodenum 
this bang followed by immediate olosuio of the pylorus (pyJone 
reflex) 

Peristalsis is normally seen as soon as the meal enters the stomach 
the waves follow each other at fairly regular mtenrals and pemst 
untQ the viscua is empty Two wave*, or sometime* three can 
generally be seen at any one time m difleient parts of tie gastric 
outime. The period which elapses after ingestion of food before the 
first relaxation of the pylono sphmeter depends in the normal sub- 
ject on the oonsisterioy and reaction of the meal With the liquid, 
neutral, opaque meal detailod above, relaxation foDovs almost imme- 
diately after mgestioQ, but does not oeoesaarily occur m response 
to every penstaltao wava Delay lo the onset of in the 

normal ftrasch may be doe to nausea, faintneas, or alarm. 

In cases of defeebre motili^ the penstalbo waves are Infrequent 
f r r e g nlfcr m tune of appearanoe, and shallow They frequently rtanain 
stabanary for oonadvahle penoda, and tend to fade away at some 
distanoe from the pylorus. Defecbve motility may not be apparent 
for an hour or more after the meal has boon taten. In hypermotility 
the waves start very high up on the stomach and are mcresaed in 
depth, frequency and rate of passage to the pylorus, four or five 
wav« being oommonly observed at any one time. Hypermotility 
may be quite transtent, or may persist until the stomach is empty 

The length of tune which elapse* after mgestion of the opaque 
meal before the stomach a empty varies widdy m difierent normal 
Bubjeoti, and even in the come subject on different occssron*. Two 
and a half hour* may be regarded as the shortest normal penod of 
emptying, and six hours as the longest, but unduly rapid emptying 
poasesse* very little signifioence 

Disordered funefaon of the stomach, as shown by abnonnalitie* 
of tone, moblity posibon, end rate of emptying, b«r no consfa^ 
relabon whatsoever to orgamo gastno and duodenal lesions and 
the reoognibon of normal or abnonnal funebon, while of tbs greatest 
importance In many instance*, muat not bo allowed to influence in 
the shghtcit degree the diagnou* or exclusion of such orgonio lesit^ 

Organlo lesioni of the *10010011.— The \ r*y disgncw 
of organic gastno lemons depends on the recogmbon of the deformity 
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In ooQtonr prodooed b 7 the le^on. For thu pnrpoeo waal plate* 
ore taken, the preaetuaj o£ an otgaiuo lerion being demonitiated 
by the pcautoDce of * dofomu^ thnragfaoot the Hnea. Spaamodio 
contiaetioM of the ■tomaoh are common they may ooexut with 
an organic gaatno leawn, or be purely raflex phenomena, mult- 
Ing from diwaie outiide the etomaoh (e.g. appeeidkolai and biliary 
mfiammi tHma, duodoul nlocx) The two common forma of apaim 
axe — (1) the mciaura, forming a deep notch in aome part of the 
greater onrratare (apaKaodla bout-^aai deformity) and (3) general 
apaatiotty of the pyloiio antrum, eometunea with production of a gapmg 
pylorus. 

The iaoHUza la Tory commonly aaaomated with an oloet of the 
leaaer corratare, while the ^Matao pylono antrum ia frequently teen 
in caaea of biliary and appendmolai rT\flaiTmiabnn. AQ forma of 
gaatrlo apaam not aanciat^ with an orgamo gastno ledon are in 
hlbited by admimatzation of belUdonna to jAftnioffteal effeeL Spaa* 
modio defomutdea which reanlt from leawna of the stcmich itself 
commonly renat aQ medunnal attempts to attain rrlaiataon. 

Gastric ulcer— The deformity produced by gaatoo ulcer may 
be (1) an addition to the oatfine of the atomaeh, Le. a niche (Plate GO 
Fig. 3) u tn penctating ulcer or an aeeeaaary poeket u in perforat 
mg ulcer or (3) a det^ in the gutne outhne, Le. a fiPing defect 
(Plate GO Fig 9) Tina deformity le an exp reMon of the induntioD 
surrounduig the cratec of the uletf 

Plate* ihould be obtained ahowlog the Durvaturee end nriaoea 
of the etomaeb m pnTdle, and In eaaee of diffiotilty the meel ahould 
be repeated after gaetoo larage. 

Orgamo hour-'gUas deformity of the itcnnach cannot be difleren- 
tuted with certainty from the epaamodlo form mentioned abore. 

Pyloric atenoslf due to dmple uker of the Itomaoh or dao> 
denum, U reoognind by the peoietect deformity and conatnotion 
of the pylono canal (Kate 60, Pig. 4) The phynological relaxa 
tioQ of the pylono eplimcter however rarely p^ucts a paatage of 
more than ( m. 10 diameter frequently much leee, and it foQowa 
that minor degraea of ■tenotia are exseedingly diffieult to reocgnm 
radiographically although they may be intently obviooa on the 
operating table, where a degree of pylono relaxation la normally found 
far in exoeaa of any that ooonca in the ordinary cfrcumatancM of life 
Pylono apaam muat be exdaded by the admlnktimticni of beHadomia 
if the absence of any deformity readeii the of atenoiu 

doubtfoL It moat be urged that the reoogmtaon of fimobonal uregu- 
laritie* lOch aa gartno delay intermittent hyperpenstalaii, etc., is 
utterly maufBoent in Hsell to warrant a diagnosis of pyloiio 
itneture. 
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Qsstric carclnomft*— Tiic buio ladiogriphio ugn of gutno c»r 
cmomft u the fiEiog defect prodnced by projechon of the tmnonr 
mau into the lumen of the rtomaclL In rery early groirthj thn 
defect may be ao mull ai to escape rocogmhou eren in the mort 
careful examination In a ilightly later rtage the defect may bo 
clearly demonstrated but diflcrentiatjon from snnple ulcer may bo 
impoasible. 

Generally howeycr these cases do not come for X ray eiamina 
tion until the grorrth is of tuffloient sue to prodooe largo irrt^ular 
defects In the gattno contour (Plato 60 Fig 6) Pylono carcmoma, in its 
earlier stages, prodocea an annular defe^ m the pyloric antrum, not 
infrequently associated with a gapmg pylams due to infiltration of 
the pyloric sphincter (Plate 61 JTg 1) In the later stages of thn 
growth pylono stenosis become* endent A Tsluablo ccmfirmstorj 
sign in gastno carcmoma is the complete absence of penstalaij orcr 
the affected area. 

The filling defect of gastno cancer may he mnolated mote or less 
doaely (1) by pressure on the stomach from without, by the Ttrtehrsl 
oolumn, extragastno tumoura, or a dikted eoJon changes In posture 
win ofoally produc* a disappeanuiea or aftcrution m sooh defects 
(2) by the presence of food in the stomach when the opaque meal is 
taken should this b« suspected re-esamination must be mode after 
proper peparation 

Caromoma occasionally prodnee* an hoax'glass deformity but the 
defect involrus both leaser and grester curves while in the hour* 
glass etomacb duo to simple uloer tbe defect is confined entirely or 
almost So to the greater curve. 

In sdcihoas caromoms the stomach presents the appearance of 
a narrow rigid tube through which tbe meal paases with great rspidi^j 
the pylorus being widely and pannanently gaping 

Bmiffn gastxio growths, and inflammatory tumour focmatioiii, 
guoh ai tuberculoila, cannot generally be differentiated with any 
degree of confidence from carcinoma. 

The duodaniUTL — The chyme which Jeaves the stomach st 
relaxation of tbe pylono ipbinoter ^reads out In the first part 
of tbe duodenum to form the duodenal cap” (Piste DO Fig 5)- 
Thii pr«ents a dense cone-riiaped opaoi^ with perfectly smooth 
snd rcgulsr sides, the fist base of the cone resting on the dnodeosl 
surface of the pjiorio sphmoter The duodenal cap peraists unaltered 
for an appreciable time, and rs then subjected to s contrseUon which 
forces the duodenal contents onwards. The chyme u slwayi much 
more finely divided sftet it leaves the first part of the doodenum, 
and remains in this stage untfl it reaches the lower Beam, The 
passage through the second and third porU of the daodenum is pro- 







SIGNS OK DUODFNAL ULCFR 691 

doctd by vigor Otis ptrittalUc w»tc*, etch mivo {awng over a ihort 
figment o{ got only At two poinU • definlto arrest la the onward 
pamge b commonly locn — (1) jost bdow the papllb of Voter (3) half 
way along tha transrerM portion of tbo doodenum. Thc«) temporary 
irrtfta are aasodated with to-arvd fro movements of the chyme. The 
appearances are beat teen when the meal U leaving the stomach with 
coeederaUe rapidity they represent the normal passage of the 
meal through the daodenom In these circamitancca. They pre- 
amnahly cooitltote tho pictore which has been labefled writhing 
dnodenom, and bare been erroneoatly ascribed to daodenal obetrno* 
tlon true duodenal obstruction preaenta an entirely difierent radio- 
graphic pfeture (see below) 

Duodenal ulcer nearly always aflects the drat pert of the duo- 
desnnn The radiographic dugnosia depends on the demonstiatioQ of a 
peraistent deformity of the duodenal cap. This deformity can only be 
ihown In & aeries of radiograms in which the cap u seen fully formed. 
Evety effort moat be made to secure a normal picture of the duodenal 
cap, and one such normal pictnre excludes the ptescsce of an ulcer 
in spite of apparent abnormaCtica in other radjograio& In other 
words, the diagncria of ulcer la only made when the radiologist b 
nUtffed that the duodenal cap ta never nonnaL The defonnity pro* 
dated by an ulcer may be entirely organic or partly orgamo and 
partlr apaaaodie U commonly t^es the form of a defect in the 
eutime of the cap, but cKcnsiotially a projection b a*«n, due to the 
ffffin g of the crater of a perforating uIot The degree of defonnfty 
bears no constant relation to the eiie of the nicer owmg to the 
tr*^uent pretence of tpasm. Plate 01 Pig 2, ahcnri conudnible 
deformity of tho cap, hut the crater of the ulcer measured in. in 
fiameter and the ledon waa only demomtiated cCnlcaDy by in- 
•peebon of the mucosa after opening the duodenuro. It b genaaHy 
impossible to state whether a duodenal uker u aedre or has healed. 

Periduodenal adhealont may dosalv limulate ulceration, and 
the differential may be impossible. The deformity pro- 

duced by adheaioaa may how e v er become leaa in degree as the 
•tomaeh emptie*, while in ulceration the deformity uadergoea no 
dhninutioiL 

Duodenal diverticula arc not very mieommon. They jweeent 
or branched opadtiea, generally lying Internal 

to the fijit or second parts of the duodenum. They are frequently 
n ruH i p lt, and of eomodeiabie nxe. 

Duodenal Iloua.— Thu obatmction of the duodenum ansea at 
fha point where the tupenor mesentmo vends cron the guL It ll 
•omctimea seen after the operabon of gajtro-j<]iiDO*t«ny b ut *P *^ 
from thU it mar occur m patienU who pros^ degrees of 
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enteroptotti. The X nj tppoaancei 4re very rtnkmg end cluacter 
xiba The daodennm pronmAl to tie obrtmotion apidlj filli np 
with the opaque chyme, and is then eeen to be greatly dilated. An 
occaconal penstalbo wave may be obeerred, but muiciilar oontrao- 
tioTU are generally oonapioucraa by their abaance, the dilated gut bang 
quite inert. At the site of the obatruotion the gut quite plainly 

•een to be flattened m an antero-poitonor direction (Plate 61 Eg 3) 
Opaque material may remain in the dilated duodenum for a coo 
nderable time after the rtomaoh u empty 

Obfftructaon at the duodeno-jejunal junction u an oocurrenoe of 
extreme rmnty and is invanably the reeult of a groa organu leaion, 
e.g preasure of a renal tumour 

Jejimnin &nd ll6iuii< — The pamage of the meal througb 
theae portaoni of the mteetmal tract u efleoted by meani of frequent 
penataltio warea, haying no fixed pointa of ocgm or oemtkm, and 
generally each extending over a compaiatiyely abort aegment of 
gut. In addition to thxa penataleu, the gut tmdergoeo frequent aeg- 
mental dinsion by meane of laolated eanatnctlana In thia way a 
certain amount of to-and fro moyemoit Is oonyeyed to the inteetizial 
oontenta. The morecnenta of the amall gut are best rtudied m the 
jejunum, where the chyme u finely dinded and the mdiTidual coilf 
can be readily aepaiated. In the lower fleam the muecularccntmctiocii 
are much leai obyioua 

The terminal |-1 m of the lienm often presents a pronounoed apaa* 
modio oonatnctioa whioh le apparently phynologso^ it haa been 
described ai the ileel aphiDOter lie length of tune taken by 
the pasasge of the chyme from the pylorus to the terminal ileum u 
3-3J houra There ia frequently a delay of hour after the teamintJ 
ileum la filled before entry mto the ccoum begma. 

Inytdyement m adhenoas may be demonstrated by fixation of 
oofla of gut In the abdomen or to one another It U frequently Impo** 
fible to determine the mobility of the lower Qcum, when thia la piolipacd 
deeply in the pelna. 

Adhenona may give n*o to definite endenco of obstruction of a 
coil of email gut, the lumen of the gut behind the obstruction bebg 
distended with opoqne matenal for a conaiderablo time. 8maD*gnt 
obstruction U, howeyer rarely so serero as to produce any ycry greet 
delay m the pasMge of the bqtdd contenta. 

Heal delay u almost inyanebly o result of neuro-muaculer dcraagfr 
ment (are p ©5) 

The lar^e bowel may be emnuned by meana of the opaque 
meal, and alao the opaque enema The latter method should never 
be omitted m caaes of anspeoted orgamo disease of the largo gut 

The pa«age of the contenta through thia portion of the alimentary 
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tEMi U efieoted by me»ni ol oeouvnal eantncticn* o! tbe circular 
niuacle, riirm ltanaonaly orcr a ooncdcnblc iaginent ol 

gat, aoi acDompaikMd by maacolar nlaxabon dtftal to tbo oontiaoted 
aegment. 

Th« oontzaetKow produce extenaiTe progtenooa oE tbe intectlsal 
ocntenta, known u “ maai moTccnant. The cootaetiaiLi ocoor at 
mfrequent intemU, pownbly only tiiioe oi fcrar timci in the twenty 
four houra, and each contraction laata Eor a few ecoonda only hence 
it U obnom that opportnnhua o! atndying thla phenomenon are 
limited 

Small Uolated maacolar oontraotiona probably occur oootmncniilv 
in the large gat, but are not aaaodaUd with prograHion of the ocn 
tents, >Tu^ connot be recogmxed ladiogtaphKally 

The rate of paaage of the laige-got conienta fa anbjeot to the 
greatest Tariation In different normal indiTidoala^ and m the same 
indindoil on different ores cons. 

Commonly the head of the opaque column U seen at the hepatie 
flexure withm ci^t hours of the ingesticm of the meal, at the splenlo 
flexure within twdre boom, and ra the pclno ocilon m tw«n^ four 
hours. These figores sre mcftly approximate, and no impottance 
whaterer attaches to any but Tety great dfr eig ca ce a frw this 
standard. It matt be rcmemboicd that the opaque rr-tiw^] m the 
large gut mixes with the residue of meals taken before, and — especially 
— after the opaque meal. Hence the rate of piogi t ^ is taken from 
the head of the opaque oolamn, and imaH residaea remaining in the 
proximal part of the large gat are diaregardeiL 

The position of the large got la greatly Inflaeneed by the hahstns 
of the patient. In the stbe^ or di^illy hypoatheiuo sobjcct the 
hepatm flexure oommonly Bee I~l} in. aberre the CLiao ervt when 
the patient la upright the sjdenie flexure bemg S-^ in. The 

transrerte ecdoo Tsnes in length, bnt g mcrally to witUo 

1 or 1 in. of the symphysia puhis. Tbw can be no doubt that a 
Tesy low position of the large gut fa not m itaeU a cause of dimbilhy 
8ach positions are found in quite a large proportion of peefostty 
healthy subjects throoglKKit adolt Me. It is only when the natural 
eoppoTt of tha Intza-abdominal organa fue. the intts-sbdominal pita- 
sure) haa faile d , with resulting traebon on the perltmeal attachments 
and then contained vtsMh and nerres, that the TSiied symptocna 
referred to enteruptosts are exhibited. 

OpcaUTS attempts to fti the gut at a hi^et Wtl are seen to 
be followed by a gradual r e tu rn of the protapsa, nnle* tuccesafol 
postoperatiTe measorea hare been adopted to rtstors the normal 
Mtra-abdominal ^weasnre. There la, mareover abundant ondsnee 
that a low podticm of the largo got haa not per « any causal rdatjoc 
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•bp with dtl»y jn th« pMigt of the hrteetaij MBtraU, WIbb 
the two conditwM tie ueoeuted the dei»y it commoijj doe to 
general nenrtr-mnscrikt defect inrolTing itnped and unetnped mawde, 
and the ptoen of the colon la meielp a maiafealation of the meffidener 
of the abdoiniiiel »alL 

Nftopf^sms of the bowaJ are bert dcroonttrated by oieaa] 
of the opequo eatma, and are teeogmjed aa constant fitHng defects 
in the Inmen of the gnt. Benign growths, e-g. polypi rarely pronde 
any tadiographio evidence of their pwaeace. Oaxcawma, on the 
other h a n d , except in the very eariy stages, is apparent as a definite 
fining defect prod ncin g some degree of oonstuction of the lumen- 
Complete ohstraction to the passage of the enema is rare, 
impacted fscal maesea are present above the groirtK 

Divortlcuytis. — Both the meal and the enema should be em- 
ployed In attempting to demonstrate this oonditfon. The radio- 
graphio appearances of intestinal dlvertionla consist of one or nwrt 
rounded eztramnral opacities. Can must be tahen to assure that 
these QpacitiQi are in fact extramural, and do not merely represent 
the oontenta of a asooole temporanly laolated from the mam luma 
(Plate 63 Fig 1) Feraistenee of the opaaties after eracuatloo 
of the remainder of the opaque matenal u the most eoDdodre ii|;Q 
of true divertieulc DiTerticuhtia u commonly aasotaated with some 
d^ree o! i t nc tun of the gut the stocture is frequentlr long and 
tortuous, but the reoogmtxou of drreftaotila u neoeasiry for the er 
elusion of neoplaim- The occaiiontl coexistence of carcinoma with 
diverticula must be remembered. 

Other hifiammatory conditiona of the large gut, unless aasoosted 
with stricture, do not generally provide any radlogriphio data for 
diagnosis. Persistent abeenoe of saocolatioD U, however sometimes 
seen In longstaoding esses of ohronio colitii. Fibrous stricture, re- 
sulting from old bemgn ulceration, cannot be diflwentufed bom 
neoplasm by radiographic means alone. 

The yermlform »j)peiidlXw — Definite information as to 
the eouditbn of this structure can only be obtained by direct obsem 
bon. or. b other words, if the opaque contents of the cecum pass Into 
the appendix. WHh the technique here adopted the appendix is 
yied at some time dnrmg the exammalion m a Urge proportiOD 
of cases. Frequent examinations must be msde, pslpatioa ondef 
the screen being confirmed by radiograms the Utter will frequently 
democstmte an appendix which is invisiWe on fluoroscopy and wiB 
always supply detailed inionnaUoQ which cannot be gathered from 
the screen image. The appendix commonly filU about the sixth m 
eighth hour after the meal, but may not bo seen until the tw«ty 
fourth hour examination. ‘Wbctt once demonstrated, examinstiow 
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ihwiM b« rqwitwl »t tnl^rrab until the lamen !■ empty of opuqu* 
matetUU ThU commonly coincides In Dornul subject* vith the 
cmptnng of iho wcctim The normal appendix u seen to be — fl) 
frttly tnoWle In the abdominal cavity and {torn adjacent stroctuie*, 
(2) regular In Inmcu, (3) freo from acute penuonent kink*, (4) not 
tender on direct prcMure Ahoonnolity can be mfcired from defect 
In any of these qutlities, and *d*o if prolonged retenUon of coutenU 
li otwerred netention for as long at three weeks ho* been oboerved 
in a chronically Inflamed appendix (PUto C2 Fig. 2) 

Intcatlnnl ttaslt. — IMthout m *nv way minnnixing the Import 
*nce of Intestinal stoKi*, it must be pointed out that many desenptum* 
oI tbu cotfdition appear to be bas^ on a completdy erroneou* view 
of the normal rate of p««tage of the intratinol exmtent* and a faflure 
to rec o gnize the wide variationa which exist m normal oublects 
oud \n the mmo tubjecU at differenv lunts, Thera csin be no doubt 
(hat intestinal toxsnnia depend* pnmarOy cm intestmol mfection, 
and u Very frequently unossociated with any delay in the pouag* 
of the bowel content*, at anr rate until a terr late stage, when the 
inflammatory process hu damaged the nenro-musoolar appontua. 

Tb« dugnosi* of lutestlnol otosit la, in jiant of fact, boet with 
dUflculties and poaalbiBtis of enur and erery eaae ahonld reeorre 
most careful Isdlrrdoal eonstderaUon 

^ err briefly the maximum cmptruig tuna ol the soonal atomooh 
may b« token os mxlicmrs (hia only bolds good li the potlcat is up 
sod about, and provided that no io^ is taken during the emptying 
pfoces*. The terminal llwim wBl then be iound Sled withm boren 
of IngeatwQ of the opaque meal, and (be eccom eommance* to fill 
hour later The ileum ahould be free of opaque matenol 4-4^ 
bouri after the ttomacb u etop^ When giatno delay ia present it 
win be Impos^le to atarm the patient until the otomach la empty 
and th* fo^ taken will then m»v with the opaque midue, and produca 
a •puriou* Increoae in gastric delay and cemaequont increase in delay 
in emp^ing of the IleaiEu It 1* therefor* adviaable to adopt oa the 
coterKm of ileal delav the time at whioh th* head of the opoqu* 
cohunn entera the U, with the itamach emptk or neorlv 

empty the Ji** not begun to fill at the nxth hour deflmte 

llenl deloT is present. 

Delay in the large gut presenta on even mote difficult ptoUem rt 
hu been stated that the entire meal thoold be evacuated m seventy 
two honrt, and tbtm appears to b* a rvooonable eotimate. Bmoll 
raoidoes m ih" proxima] colon at tim and of twentv four houn may 
bo duregoidad, provided that the heed of the column hu reached 
the privio colon, Anv oonsidarable reeidue m the ptraltn*! ookm 
poraistiiig to forty-eight boms Indicates definite retention in that 
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(urt Tto mort commcm nto of d«I»y U at lie pdvi rtcUI jnncbon 
tho paaage of th« contentB to tim pomt bang accompiKiwd witioot 
abnormtlitj 

Delaj alio fometimea ocouib m s reeult of defeotiT© driccatiaii, 
f©cal nutter remauung in the rectum after the boTreia have acted. 

Delay m tie paange of tie mteetinal contenta, in the abee«« 
of groea mechanical obatmotion, u mvanably duo to nemro-moaculai 
defect, the causation of whieh can rarely be demonatrated. Chronic 
i nfl a mm atoty l eeinn a mTolving the bowel, such aa chronic appeodicita, 
or polvio perrtonitiB, are aometimao anocaated with delay but no 
constant effect la otiaerved m auch caaee. SxamiQation before and 
after such operationa aa oolopeiy and mng of kinhs, etc. demon 
ftratee that the operatiTe procedure haa nn inffDano© whaterer 
on the rate of passage of the meal and the aame statement holds 
good m many oases of appandioeotomy even where very definite 
inffammatory changes have been found m the appendix. 

The biliary tract, — BQiary calculi can be demonilrsted 
by T ray examination m a rdjH percentage of csaee only Wheo 
seen they commonly present a Epical nng opacity doe to depoa 
tion of opaqae caloom aalta opon the truislaoeni obolestenn cal- 
ooloa (Plate 63, Pig 6) Occanonally owing to ezoessTe depofitioo 
of opaqae salts, the calcolos presents a more unifonn opsiaty ood 
may be mistaken for a renal caloalua. An attempt most then be 
made to show the opacity oatmde the shadow of the kidney oatlute> 
A lateral view la condoaive:, provided the opacity con be seen m this 
position. Kxaniinatioa of the stomach and duodenum is often of 
aemoe m providing confirmatoiy evidence of a biliary lesion the 
stomach frequently presents a madied spastica^ of the pylorio 
antrum, relaxing under snffiaent doses of belladonna, end the doo- 
denum may ahow deformity suggestiTe of penduodenal adhesiona. 

vn THE URINARY TRACT 

In mvestigating the nnnary tract the techniqae tdopied is of 
eupteme importancs. The patient should be carefully prepared by 
means of aperfents repeated on sereraJ nights before the examina 
tioc. He ihotdd come to th* radiologist without breakfast, and 
should have taken as bttle food as possible on the day preceding the 
examinabon. In all cases the whole urinary tract should bo Inclnded 
in the exsmmation- Two plates are sufficient for this purpose ^ 
first includes the lower ureters and bladder the tube being eeatred 
under the symphysu pubu and the plate resting on the 
the second ^te includes the upper ureters and ladneys. It b paced 
on the back, the patient lying prone on the couch with a pad of woof 
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below tbe eplgwtnom, lod tb« tube Is centred otsi the seooDd Itunbsr 
■plnooB p rocess. ^ 

It Is absolutely casenUal to ensure tlist the position of the patient 
and the oentiing of the tube be aooorate, as m tbs way only can the 
normal positioa of the oretsia in relation to the Tertehne and pdrie 
bones be predicated with certainty 

Kadjograms most be of good quality free from the ahadows of 
intestinal gas and of f»cal matter. A satisfactory radiogram of the 
npper port of the nnntry baet shoald ahow — 

(1} The transverse prootsses of the Inmbai rerteboe 

(2) The onter borders of the psoas mnada. 

(3) The 11th and 12th nha. 

(I) The posterior portians of the iliso crests. 

(6) The oatlines of the kidneys. 

The two sides should be absolutely symmetnoal. 

Enlargement of the kidney if of moderate propor t lcmi, ean 
be reoognixed from the enlarged outline. Qitat renal anlargement 
renders the whole lorn opaque, and obhisiata the marg^ of the 
psoaa. Ths ootlme of the kutney In theoe esMa is often imperfectly 
seen. 

T uberculotlt of the kidney may present no ladiogtapbo erldence. 
In other eases esdaigement of one or both bdneyi may be seen, the 
nature of the eol^gement not bemg demeosttated. Socnetiines, 
howerer the deposiHon of ealoram alta m casecos material prodticcs 
an appearance typical of tQhenakMBs, tbe enlarged IddniT^ ahowing 
molti^ ill-de£aed opaatiea, fnegolar in density and on^ne. The 
diSerentiaticLO from renal enlooloa m these eases ts generaHj easr 
Urinary calculi (Piste 62, Figs. 4 B). — The ealonli wboh form m 
the Tiri M Ty trset prodoee a definite opacity m a radiogram of good 
qoafity with the exception of the pore ude-aad eelenins, which Is, 
for ptacfaosl porposee, non-opaqae to X isi£ation thi« neLmlna a 
not nneommon m the kidney In boys, and in the MeAW of old Tnan 
The opacity of onnary ealralos u generally of nnifoim density 
thxongbnit its extent. Sometanes the density a greatest over the 
caitrs l portioo of the opaoity and fsdee ofi towards the margins, 
bnt this drminntion a gtadnsl and rrgnlaz:. I^rgs vesoal 
sometimes prodnee d^nltely laminated opacitifia. 

The opacity may bo of any ehape, hat oertam forms of ontUne 
sro very common and charactenito — e.g. tm ngnUf dnmh-bell* 
shaped, and hraimh ird opacities In the recoil of the rensJ privii, 
roonded and fusiform opaeibei In the fine of the oretar fPlste (B, 
Fig. 1) rounded and oral opaatus in the bladdet region. 

The position of the ops^ m iriatkm to that occupied by the 
renal itmcturei on the radiogram is of paramount Importanoa. The 
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noim*l fine of the ureter m % r»diogmn teten iDtcro-postenorij u 
from the apex of the tiaiUTeae piocew of the Sod lumbar Tcrtobr* 
]ii»t acron the tip of the 3td lumbar tranixeae proceas, theuoo to 
the «aoro-{hao fynchondrom, thence to juat mtemal to the 
of the iflohhnn it then currei mwarda bokm the Aocet of the pelru 
to the bladder Anatomical abnormaUtiea of the nretea and renal 
palvii, though rare, muit not bo forgotten in caaes of doobt the 
pa sta ge of an opaque uretenc catheter or the injection of an opaque 
aalt into the renal pelvia, will place the position of the nnal orgini 
beyond diapute (tee bdow) 

The opaatiea of urinary calculi most be distinguiahed from 

(1) Gaseous material in the ladoev 

(2) Inteetmal contenta. 

(3) Calcaieoua gfanda. 

{i) Bfliaiy falcnlr. 

(6) Calcified appendkular concietioui. 

(8) PhUbolitha. 

Gctecnu wMenal oommonly prodnce* an ill-defined d'ffoae opaa^ 
showing irregijlar TaciatLona in density throughcnit its extent 

IfiieUtnal conUnti must be excluded by further pre p aration. Thb 
opacities produced are generally (amt and irtd rfnjd. 

OaUxtrtouM giondt may cause great difficulty in diignoau, which 
can, howerer generally be oretoome by attention to the foliowiig 
pomta (a) Calcified abdominal gfands are frequently multiple 
(b) they are mobile, ao that it U unpoacble to displace the opacitres 
outatde the area occupied by the ormary organs and (c) the opacitr 
of oaloaraoui glands is generally reiy irregular m daojdty and out 
line — often m fact, defijirtely pimoUte. 

For WkJry calculi, an p C&6 

OaJc\fud appendtador concretions are usually foiifoTm In shape 
but the kmg of the opaatv rarely cenes p onds to the line of the 
nreter. The recognition of calcified fleo-coho gUuds, frequently pre- 
sent in chxonio appendicular inflammationa, will be of assbtance in 
pointing to the nature of the lenon. 

PAleiolWAs are common in the pelvic Terns. They produce small 
round opaabea, frequently multiple, lying immediately abore the 
pelvic bH^n or orcrihadcrwed by the body of the publa. The pedtioo 
of the opodbea renders the diagnoila clear 

Prostatlc and urethral calculi — Caknli in the prcetatia 
urethra produce opsdtie* which lie behind the symphysis pobb. 

Proetatio ealmll are usually small mnlbpla, and Irregular In out 
Una. Th^ are orershadowed by the bodies of the puHo bones, 

Pyolo-radlography — Injection of an opaque salt such as 
Siam bromide or collsrgol into the pelvU of the hdney provides 
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ttsfttil Worm*V\fiT> %.% \<\ lb« wx^ Aupp, »od f>OTiU©o ol tixt rtrnc 
Ci, Tip 2.^ Not only <•«!» tho rdatUmn ol the umter 
Ms! miil p^ItU to a dmifetful op*dty Ik* thoi JenwmitniteJ, bot dilx 
Utwn^ Mid taiKomutlonn r*n »Jw be well neni XhUtetitw iwy 
the mv»\ pelrli eblefly or may bo mort marlced In tbo cilyooa 
tod thc»e two typT* ctn bo differentUtcd (l*Ut* C3 Fig 3b 

Vetlcal dWcrtlctila can b« defnoMtrtted by tbe Injecdoo o! 
to optt^oe tolallcra into Ibe bladder (Tlato C3 Fig 4), 

VOL KXAJAINA.TION OF THE SOLID ABDOMINAL 
VISCERA 

WiU) tbe exeeptloa of tbe Udneya, and occtj&onaUy tbe cjdeen, 
rtdlogmpJiy ordlatrily proridei no Infortnalion at to the eonditioa 
ot tbe ac^ abdomlntl orgtot, tba abdomen yttaenting a uniform 
opacity 

Tbe IntrodncUon ol oxygen throng a boUoir needle into tie 
p«rtonea\ entity completely altoa thii etaU ol affaln by iwparating 
tht i&tn abdominal atructurea, and tortoundiag ibem to a greater 
Of Im extent with a mediom exeeedinglT tnnsliicent to X radiatioo 
(Rate d4 1 3 Hite 85 Figa. 1 3.) 

Tbe ttfotuiii^cie lor the prodootion o( tin pnrunopentonemn is 
Ttry ifanple, tbe metbod U nob wboi&y Irae itom danger ^ Tbe 
radiographic examinatloQ moet be carrhiliy planned to enxun that 
tie organa to be obaerred are en'rdoped to tie tnaiitnum. poaeible 
extent in oxygen. At tbe oonolurion ot tbe examination the needle 
U T^saeited, and tbe oxygen aQowed to eecape or tie gu may be 
lc& to abeorb In either eaae tie pabent ihould remain In bod far at 
leait twenty lour bcraia, at the end of which tune moet of the gaa wiH 
have been abiorbed. Badiegsphy^ alter prodnetioa ol pDectzni>' 
peritoneum ii of value — 

(1) Iq «2I dteecac# aaeoelxtad with altertthata hi tie contour or 

■Lie of tie ebUd abd-ommal organa. 

(2) In demooftratiog tie preaenoe of adierioox of the eobd 

Ttaoera and of the intcatino to the abdominal paoeUa. 

(S) In Inrectigaring abdommal tiunoxaa. 

(4) In caeca of tmnaiy oalcohu where ordinary radiography la 
icoooclaaire 

> 1q a m*ni eue the Bdkoc hu aMo. • {«ul uale pMamathenx rr}V Irw 

P* ^ tatfodaegd Kfpc»p«lifa*ay ttoso^ a d^»rt 

In tb* dkphrtrt, vIkm jrvtttiOD coold no* Jurr* t»m dtCautad Wnrviead. 
OU«r MridciU h»v» bMc nmca:&tA V Jowheo IStti *xiiT 1) *«1 

atbma, and Jure frriT?r>j<T? mwleai ra^nmu. infiny ts IntMtiw, mnrtar* of 
rWa* vldt nbawtaaot t»> wnnoOwn^ taliTai beait^aDK*. 
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lit pwsent wntet tw smA btea «uco««bl la dcmoMtatm| 
bilmry caloali bj tins method, thhcrngb on toUrged gtO-Uidder eta 
be teen. 

Ventriculography. — The introdocljon of oxygm mto tie wrebal 
Tcatndes pnoi to rtdiognphjr hta been prti^md in the Untied 
States u a means of icrestigathig tbe location of oerebal tinncion. 
Tbe metbod baa not been adopted in this conntry, and ts not, 
apparantly free from danger 

Jaoobens baa also injected oscygen into tbe ipmal tbeca for tbe 
pnrpoee of locaiuing eiactlv the poeiUon of a «pmal tnmoar and 
tbe block, by tbe preadng tnmonr to tbe passage of tbe oiygeB op 
tbe tbeoa is demonstrable by radiograpbj 
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GENERAL ANiESTHESIA 

J BLOMnCLD. O B E.. M D 

Tdx icope of thli •rticle do« not »lloir »ny ctmsjderttion of the purely 
ptynolo^cal ot clieimctl aipeeU of eonenl »iuc*tlrt«uL A genenl 
knowledge of the* on the rcedcti port therefore a«une<h end the 
ribjett !■ dealt with from a iolely practical point of new 

rRELlinNAIl\ STEPS 

Certain atepa ahonld be taken in all caaea before the admmistEatioD 
ot a general anictthetk:. Thoa, a bilaf eiammation of the emmUtory 
and rwpwtory efBeienoy of the patwat ahonld be made by careful 
palpation of the pnlae, and by pdaiang a haxid npon each aide o! the 
cheat while a deep breath u drawn. The innde of the month u then 
Hupeeted to eontre the abaeooe of aiti£oil teeth or other foragn 



hodiea, and alto to note the ahape of the palate and jawi and the 
coaptation of the teeth. Nasal inefBcMsey and inoonTemeiit lockup 
of the teeth daring apaam wffl be guarded agafnit fay the insertion of 
a tnuH prop between the teeth before beguinmg the adminirtratjon 
172). The ancethetlat ehonld also be provided with a small wedge 
(^g. 172) a Mason a gag (Rg 173) and a pair of tongas forceps 
The oondrticm of the patient s tmne sbonld be asccrtamed, although 
thia preeautKsi is not neceseary before the administration of nitrous* 
(’xlde. It la Mian adniable to And ont whether an anasthetie has 
heen pteviouily taken, as uieM knowledge may be gained of any 
pcouliarity of behaTtour OQ the pabanta part durmg the farmer 

adminiatmtioiL 
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The bert poeitioii for the patient, tmleea ^►eciaHj' cantra-rndjcated, 
u lying upon ha beck, wHh the bead »lightly niatA abcre the Icrel 
of the Bhcmldea and tnmed to one aide. Clothing, if ifom, mint be 
quite loose round the n«k, waist, and cheat Strict gmet ahonld be 
maintained by all preeent, and no moving of instrmnenta or other 
eouroe of noue be allowed to disturb or alarm the •emiconjcjoiM 
patient on hia passage to full anmetlieaia. The eenae of hearing last* 
long, and u accentuated before unconsmousneaB auperrenea. More- 
over It IS important not to cut baiuiagea, etm, or to move the cortr- 



ings of a partially ajUDsthetued patient, to whom suah proceedhigi 
would suggest the premature beginning ol the operation and might 
cause the ahoek of alarm 

SlGhS OF AKaESTHESIA 

Three cardinal symptoms ahonld be pr esen t before anrsthesia 
u accepted as su£uently deep for operating purpoees. These sie 
fl) relaxation of musdea. a» proved by the limpnesa with which 
a hmb falli if raised and then released (3) abeence of corjunctlvtl 
reflex, and dimmntioQ of COmeal reflex ibown by the fslut 
response of the lids when a finger is bgbtly drawn orer the popd 
of the eve (thia tost a seldom necetsary or adviiahle) (3) stertorous 
breathing tecognixcd by the aound made la respiratioa if the 
pahent a chin u dep ies a t d or allowed to drop 

In the of very robost tubjeefa, or those in wbom an opersboo 
IS to be performed on a parriculaily aeniitrve part of the body or withm 
ihe abdomen ansatbma should be earned shghtly farther than thk 
before the surgeon eommencea. That Is to say the comeal reflex iboold 

be qmte aboUebed The pupil, uftw bang enlarged in the eariy stages 
of induction, u, when proper surgical answtheaia fa reached, abo^ 
half way between full dilatatkra end extreme contraction fai size, and 
reacU to light. It is ihghtly larger in ether than in chlorofotm 
fttttstbesia, where safety a best pre ser ved by keeping the pupfl smsJL 



SIGNS OF ANiBSTHESlA 

Tbo tue Ckl tlie ptipQ, bcFrerer u an inilmtkm of the depth of aim- 
tbeaU it not truttworth^ dtning the eailj tUget of an opeiatloEu 
Peripheral impreeaioai cause Taiiabont m the pupL When opium 
or ahied drugt have been hefoiehand the value of the aue of 

the pupn at a guide to the depth of sarDOSit it ditoountod The 
pupQ remains tmall after a hjpodenme of morphia gt J howorer 
deep the narcoau, m most persona. Even ^ gr oontraets the pupQ 
in manj mttanoea, and keeps it oontrooted againit the dflatmg effect 
of deep ether or ohloroform oaTcoaia. In all cates the anasthetitt 
thould be gmdod mainly by the reaplrationt Every breath 
■hould be other heard or fdt for while breathing u regular and 
at least at vigorout at that of nonnat sleep trouble due to the 
ancsthebo need not be feared. At the tame tone a close watch should 
be kept upon the colour st estunated by obeerratxm of the lobe of 
the ear The pulse should be felt from tune to tima, and the condi- 
Uon of the oonjuncttval reQex aaoertsined every lew mmutes, to confirm 
the tniormataon gamed by watching the breathing and the oohraz. 

In the ease of opecatlocia under ether ehl^fotm, and PTniTaT 
aneethetka, it is important to resllxs that, when once anntheaia is 
loduced, oompsmtiTely small amoonts of an—thetx) are required to 
m a m t arn h. Tbtta, m long opecauont a eomtsntly drminffihing amount 
of the drug is applied, so that m the cate of chlarofatm, for in«+«Tys«_ 
a vapour aa we^ at ^ per cecb oonstanlly supplied often ruBoes to 
maintain anesthesia dunng the greater part of the opeiabos It is 
important not to nustake movements of limbs or di^ts due to an 
anoxeemlc condition of the Uood for the move m e nts of light nar 
costa. These movemeata, eometiines of a twitching, somebmes of a 
rhythmioal eharacter call for ies snatthetio and more air— not for 
more anasthetu. 

SELEOnOE OF THE AN^iETHETIO 

When a general uiatthetao b required, the first oonstderation It 
the choice of the most suhahle drug to employ m the psrtuular 
We will thenfore first conader the selectKsi of the anasthetio. Here 
we are at once eonironted with the difficulty of Uymg down rules 
equally appbcaUe to the expert and to the inexpert. In the cate of 
the inoxpwrt admlnlstrsitor the wisest plan it undoubtedly to 
•elect for all ca tes the tame rentme anasthetm, as far as thh is possible, 
so that in the adnunktrabon of that one, at any rate the pia^bcmar 
may become eiperwneed For thla purpose we require (1) an anew* 
thebe of wide spplieshility (S) one the adminisbatlon of which esn 
be conducted with simple and portable appsiatus, (3) one that b not 
easily rendered dangerous, and (4) one the administratico of which it 
easily learnt. 
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tin forCftw o{ tlM Tn*«V b motsC XKea it li added toon fr«elf 
oQtil in tliA oaie 0! mea tbe wlx^ corfaoe o{ tb* muk (in tlw 

of TDiBHi Unoe'^nartert, and in tlie otaa o£ oHUren ono'baU 
cf the tocUoe) b k«pt sudxt wHh Uu lu^tuL M itui Isftct toiontM 
•kmld elap«e between the beemnlng of the tdaunatzntkn and the 
tooment iHien the cuzioiTiin qtantstj b fiivt pUeed open the mask. 
When «w«'at>mtjrh]g -^87 Tobiwi Of akohobc ssbjectx, it b adionbie 
to here at hand an OnnilT’a frihahj (Fig. 176} and an otccun ol 
pure ether If the ttage ol aamtenaeat beoeanei nndolT' marked, ai 
m»y be the eaae with theee ddEooIt rahjeeta, it it gindd; qadkd 
and ecUb&hed hy poonag the ether cm to the t^ange of 

the mhaler and applying the lace^ece doady to the patumt'i face. 
TUa pTOcednre, howerer ihotdd not be adopted tiQ the miztore baa 
been in nae lor at kaat faox or fire emmtea. VThen ateitor amea, as 
wiE qnieU; ocenr the inhaler b lemcmd, and ansmiheab continaed 
b; cn ol the open miak and (XK mixtme The arezage kidaetk*) 
potiod wrth tha method b eight mmntea. Dming operation the 
oaxtnze b used at the rate at about one orzooe in fourteen 
mimttaL 

Soma rigidity of the Jaw mtiaclea and of the Ixcnba, with attempts 
to att op. b not uneocamoc dnnog the bdoetion stage. TUa m met 
by eonUnnteg the adsunbtzabon rmoothly wrthoict any attempt 
to ” nah " ^0 patient bj greatly mcreaeed donge. ifor ahonid 
ftrcnnoQs afiorU be made to keep the petsent patfsedy ittll it b 
better to allow ium free morejsest within ImutA-oere being taken, 
of course, that be does not hurt himself or those near hm, kxed that 
be does not in hta tnoo-ordmate and semi-oooscoooa morementa loroh 
hrmailf ofl ths op«£ati&g table. The moat poverfnl sobjeob can be 
kept m a state of parfeet acaatbeca fee long pacioda by this method, 
and, on the other hand, it may be tafdj’ osed in the case of infants 
or cf the most feeble. In th« latter instances eaxe » required not 
to orerdoee only a cmaQ pottum of the maik't torfaoe ahendd be 
allowed to be moUt with the mixture. 

Turn mg now to the oho«e of aaealbetoo for a mora expert 
edmlntntmtor who la not confined to a tootzne moasore. we mtut 
take into coosideratioB — (1) the anfety of the patient (I) the cem 
vemeoce of the operator whioh InrolTra the maaid i Tatkm of the 
of an rrtb ma aTmbile with each particuist ameithetw. atvi it* suit 
ability to the reqmrementa of the case in qaeatim. Tbnsi. nltroua- 
oxlde wHh oxygen or «lr b the safest ansssthetio at out dis- 
posal. yet the fact that it cnimot always be relbd on to prodace 
muscolar relasatioa or pei^ stiBneaa when aensitiTe parts are 
handled Imdts its appheabih^ Thb Umrtatam b emphasiied by 
tbs combTons nature of the apparatus. The moat recent fmra* of 

j T 
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tppeahu—thoK, loT oample. of iltuM and of Shipway—haTa 
laijdy ramcuatad tbu diffiadty By <1,4 tm oi tt«m uatnna«nt», 
and in boapital a-odt by tia naa ot Boyla < apparaha (Kg ITT) a 
gwat many oparatjona can be pafonned onder tia anaajlbeaia 0/ 
contmutma mtaraa-onda and oivgan. For many more iia gaaaa do 
not enfSca nnleaa ronfoicad ly attar or OB. mixture, wHch can 
be eaaSy anjtpbad along rvitt tba gaaaa by all the apparatna meiT' 
Honed. To get the beat reaolta from nrtrotja.oiide and oxygen far 
wiajor no^nf mtwE pxactioe u Prelimuutrj hjp^cnmo 

kjeotion o{ cAccobci a d 
neccsury Tho gMct 
ua not to be legtrded *m 
to tbtoiuieiy aft for fting 
oparttiOM u for idcor 
prooedoTts. B«tnoT«l of 
teeth, or of nuii ttunoun 
or Bebaoeom oy»t» opening 
of kbeoe«r«, ampQtktiofl of 
fingeik, kod dreecmgs of a 
p&mid ctwkoter *re oom' 
men oceutom vhra atrou** 

033 de It XDMt amfshlj cm* 
ployed, NjtroT»^de and 
0x7^0 are best kpphed to 
long operktionk on eoapAra 
tjveljr InaeiwtiTe pkrt*, ‘s.g 
bonet. 

KiCroOk-oxide it not a 
taSt kncathetio m caaet 
wbexe there b djiptto?*, 
Mechtnkkl cmoi^ of 
the kir-pk*»kgek— « g ceBn 
Ftj 177 —Boyle • fdtnmi-oxfde knd hta of the neck nth oedema 

< M r/ fea -an t! •ether jpp*r«tu*. of thogfoltik — einplikfickllj 

coQtrt-indjcktek the Q»e 

“gkj or any anjskthetto that it not .givtUJ on VI open znvk kloog 
with free knppJy of vr 

belt to mtroi3><J»de m pwnt of »»fety comes ether which ihoold 
be choken for the majoaty c*»e» which are not met by the {onnet 
ViMtbetiOe Ether u to be kTOkded howerer for til cakes where 
there bs an aente affection of tho air pottage*— « g, diphthena, acute 
bronchitu and active phthbit. In active phthiiia dJer^orm cboofd 
bo employed. 

The case* m which ethyt^chforicte tt of kpeca} adraattge are 
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tbote in whici nitrom-ondfl ia not fOxtnWe bnt tlie tuna requited ia 
ihort. TTiUf, fmafl ohfldren w)w) ate to hare tonuta *nd adwotda 
renwred opened, eto^ provide a field in vhioli tMs drug ii 

of great nae, partioulariy m boeprtal ptactioe, where tuna ie a ptMung 
queetkm- Nerroui pw^e, who are aiudons to become tmoonaoiow 
quickly are al%-i •o.bjccta with whom ethyi-ohlotide may be employed 
with special benefit. 

Although rslfwlor dueoae of tka kemi dom not per u neoeantate 
any departure from the ordinary rulea in ehooshig an anaat het ie, usIm 
oompesaatkon ia btidcen, yet wheaHver the heart^a aotioa la weak ether 
baa ipecal advantagea. Thua, m oaaea ol collapae from recent ln]iiiy 
or long, grave {Onwa, t>iw ia the drug to employ generally by tin 
open method* Even m caaea of g n p y awo, which are na^y beat 
met by ohlanatccni, if the genenl condition U luffioHntty feeble, 
“ open ethar ahould be employed and the tame may be aaid of 
attAmofto tah^ecai 

In eaaea ^ roMl direow with marked albunununa, ehlorofonn U 
leaa likely to oureaae tbe albumin than n ether hloceover oaaea 
of mdema of tbe hmg have o ec ou ed wrth the Latter drug in theaa 
dioumttatkoea. Thduata may be tennioated by ccma alter aneeathvia, 
bowerer Umi dan^ la diminshed by reduong the rugar 

beforehand and by ahartening the anaatheaia aa fat m poaoUe. Pv 
•ont under tbe mfiuenoe of opwn or ahnilar dntga require partteulaily 
careful bandlmg doiiBg anertheaia. from the point of new of ginng 
only aa muoh of tbe anwthatzo aa la ahaolutaly Deocnary Thoae 
aecuttomed to tbe free uae of aleokci require large amocnta of anasa 
thetio. Ether tboold play a promment part m the management of th«e 
oaaea, m whiob there 10 frequently preaent a bitty condition of the 
heart that u not eompatible wHh aafety if ehlorotorm la freely 
employed- 

Patients anfiermg from readttiotu atton^ed wtlk drowftMtj — 
cerebral tumour adranoed renal dneoae — require but little ti— 
Qenerally in aoch oaaea a deep degree ol ancatheaia la only neoeaaary 
to enaura quiet darmg the akm meiaton, aa, iar example, while the 
dap u made troon tbe aoelp in eerebaal oaaea and duimg the Brat inol- 
non in the loin m oalcuhia eaaea m wbloh anemia haa alreadr begun* 
During an the auhaequent atagea of the opetatKKi the aiueathetia la 
admmtatared m the rmalleft poamble quantitlea. Chlarofonn u gener 
ally beat rated to theee caaOL Prtgnaney la no bar to if 

operation beoomta neeeaaaiy doniig thU twidi tapp Cue moat be 
t^en, though, to avoid the eauaatum of oyanosta, wifieh may 
premature labour In diilifliirtA itaelf dilorofonn 11 well borne, 
and m ordinary eaaea la need only during tbe paina and after the ca 
la neaily fully dilated A condltioQ of lurgkal anaatbeaia ia not 
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repureA Wto Urn fa ascaaiy fa, ojxmtwt a56w2l«,j' a/rtr » 

l.«t™^bjra.mgrti«,«b.Biipaacu«. 

« i»-romrilorUWly»m«»ation(fat, 

Xh^jditioii oi mojphjE *r J »rd KojwUmjne gr 5^0 l> ffra to 
pnmipaiw u MOB u thB pjjB, „» comnj regufarip btot Jew Biionta 
u« c.BMBg irtree. To njnHifu* tho iBjtoboB fa gim. dmo% 
faWbogm*. PnrthoriojMtioMofgr iiBK»[wfamiMuB(iTai*li£a 
iooBd ntoeBMT by tbo memoiy Urt (ihomog tit joUeot > coranvm 
objtct, BBd «fter hall an bout tijing wittier ait rtroMobwa having 
rt ahoira to her) Thorongi condott of " twfflght aleep" rtgnittt 

tlmoat cnov^t Attend 
anc6 of tiie i^cctbetat 
donfitg nAnj hon^ Zac 
J^u no 

be&nng apoa t&s cZake 
of A&jortiMtioi, but tt is 
unportAnt tZiAt tbe btb}' 
b« not Aoclied ofltd tic 
mother hAs elunmtted 
the APawthaftA Thu it 
if beet to hAw the ]!»l 7 
bettJe'/ed for twentf-fiHir 
boon After the mother ■ 
opcntiooa la this eon* 
0(0300 it mA^ bo men 
boiled thAt vhen the 
mother Ja Aubjeclcd to 
A ]oog Adminietrstion of 
thlprrfoTia doling chfld 
beth the beby lOAy bo 
dioifAT »ith the drag 
when bom ind lUAy require eJtrm atimulAtioa to ensure proper 
hrcAt?ung 

Nahara and tbo adte of operstioa a« boarin^ apon 
th* oholoe of aMa$thetto.''--<^i>trmb(aifopoDtiei^»a:ij^ 
tmi fJtsffna: vboi they can be dose Withm aboat tea minates are 
bert met by prodotaag a deep ether aoaAlbeaiA and then remonag 
the apparatoA, girlog no more aoscAth et ic while the opeialioii U 
perfonned 37a*t caaca oi tehaeeov epA, b*rd^ epoliA, epithelioma 
of lip and guppnntxBg gUnds of nech are well managed m this way 
When a long operatfoa is neceAsary tb< an*»th«is thu produced is 
aUowed to become l^ter ontB a bnah corneal rtflti ‘bu lAtnmed, 
and then cUorofono ja Admimriered from a dQnh<r"i iahaler and tube 
(Fig 387) Jf it !• detired to aroid ehlorofom, anratbeiiA can be 



Fig I7K— Sftfpway a wana rapoof 
Apparatm. 
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Icept ap ty pampmg Into tha moutli w»na etier vipoor by dumj 
of BUpwi/i ir»rm vipcrnr »pp»tataB (Fig. ITS) A. ■iimUr fd*n is 
sdoptod for tke rvmoval of Mfty lof rvmjjval of ja» of 



tECotrpt tbiit it is aften beat W podoce ibe bltsAi uMuthess 
vTth Q.fi. mixtiin. Wbeo ft is not ooimicuQst to oondmie vith 
ehlorafoan thicmgli s tabs s£ ths side of the mooUi, Uie saastbetio 
most be given through e asssl entheter (p. 7)15). Etbai m*y be 
osed throoghoct m thm eetes by mesja of the spperttos shertm m 
Fig 179 TontiU snol ademo%dt toAj be mntrred ander gts or 
6thyi<hkuide whm the sttrgivn desins e repid opentioD. A 
Doyen s gsg (Fi|;. 160) is to be inserted before epplynig the fs43e- 
piece, thst time msy not 
be lost in openmg the 
moath. Wlien s longer 
opeistioa IS req uir ed, u 
for enudention of tonsQs, 
a deep Dereoais, obtemed 
by giving free ether to 
the potnt of widely dSst* 
mg the papils, msy be 
employed. The posidon 
of the patient drmng the 
operatkm must then ennire against the possiUlity of blood entering 
the larynx. The hmd iboald rest on the oompot, the neck bttng 
oTst-exUndtd on a land bag lying behind the nape, ^eo the 
operator teqmrea the bead and ahouldeis to bo raised daring 
operatloo, it ehloroiorm is, inadvisedly used the atwsthwia most not 
bo so deep as to abolish the oomnsl reflex. Moreever whenever in 
these operations the head is kept to the middle Una, either an active 
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U to bofcUmcd or el« blood mart b* fmruentJr 
BP^ ont from the pharynx, meimer the eurgeon canlperate 
wth the jmbent tam^d on to one «de, than a deep uiathms m^bo 
■^dy afloTTed, u there ifl no nit of inhaUtion of blood, which m 
thiM position win fan into the fowar oheet. At the completion of the 
operation the patient ihould U turned oompletely orer face down 
waxdi, with the head hanging over the end of the table, so that Wood 
easily escape from the mouth and no*©, Operatioua upon the 
mnde of the ntm are managed m the aame way The mouth ahould, 
from the firat^ alwayi bo kept open by a email prop or a Doyen g»g. 

OporatioM for deft palate are beet managed with chlarafomi 
throughout. A deep anmrthoca la neoefflaxy and must be Ttrygradu* 
ally procured. In these cases, in which the miant is nsuallj feeble, rt 
IS apt to be aocompamed by pallor and gentle breathing Care is 
required to keep the lower jaw from falling, the pulse is to bo felt 
frequently and extremely small quantities of ohlorofonn are to be 
given, the Junker pomp being employed stnotly with inspirations only 
and never firmly oompreaaed. 

Operations upon the ^ are beat perfonned nndar ohJortifarm, as 
oougeetKin ii thus avaded. Enucleation, however m which congertioo 
la unimportant, should be done under full ether ansathens. OperstioDs 
for SjfMnt also may well be done under ether deep auesthesia being 
sec ur ed before the oommeucemeni of the operation after whfeh no 
further anxwthetio ii needed. Operatia&a trihha Us thiU are best done 


under ether by open or intatraoheal methods, deep ai»athe*ia being 
nmrssaTj only while the eoalp and the dura mater are being cut. 

Long operations upon the *<c4 are often attended with interrup* 
rifi Tif to respiration For tide reason it is adviaahlo to avtad unmixed 
fiblnm f nTTii and to emjdoy O.B. or ether by the open method The 
same rule appbas to operatians tqx® tie tiynnd flaivi m which it U 
also of great importance to preaerre a light inuathena as soon as the 
skm moision is past Cases of exc^ibthalmio goitre are among the 
moat dangerous for general anesthesia. Deep ohlorofoim aniestheaia 
is to be avcided Bootal ether infusion has often been used with 
success for these neck opcrstiona. A preliminary injection of morphia 
and atropme or «milsr drugs is given an boor and a half before opera 
tion. an hour before, a mixture of ether and ohve oil is slowly 

introduced into the rectum, which has been canifufly washed out 
The mammom dote » 6 oi. of ether to 2 oi. of olive oil, well shaken 
together. The dw most be regulated according to the weight of the 
patient. Ether is soon smelt in the breath, and If narcosis is too 
light a towel over the mouth and noee will deepen it. The colon 

ahould be washed out immediately after the operation. Severe ceflidilu 

ej Vu ntdt supplies another group of dangerous coses m which C.E. 
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or cUoToform is the aiuecthetlo to diooM. Either muit be used vitb 
T Bi y Irte til diliiUon, mit only t light uuetthMu be obtained. “ Qu 
tad ether ethyl-ohkrdde, and all cloaed appaiatca are highly dangerous 
in the Bobjecti of thU aSeetKco, for oedema of the j^ottu is often pre- 
sent and tOI be aggravated by any snob Emitation of the an supply 
OperatKoa upon the foryna or tradtea are to be performed under 
ohloTofotzn. When the administiatioa hu to be eontmned after 
petfonnanoe of braoheotomy thte u conveniently effected by pump- 
ing chloroform vapour mto the tracheotomy tube, the mouth of a 
tnhw attached to a Junkar'a iwholm- being maertad mto the upper 
end of the trsoheotomy tube. Breathing u vary quiet m these or 
cumstanoea, and oaie is required to ensure that the aqueeamg of the 
p ump be not too fcnelble and that it coincide vith the inspuatiocia. 
When urgent dyspoma has been present, as m diphtheria oases, rostra 
bon may oease when arueathem is eatabhahed. The surgeon should then 
open the trarJi#* insert the tube with all poaaQJe speed to permit 
the amthetxet, bv compressing the cheat, to re-estabhah re^iratiam 

In fireiiM eases, locig admmlslnbaos ol ether are undesirable for 
fear of soheeqnent brofiahltts. dB. or ether should be used for 
the first twenty mmotea, and ohloiofonn afterwards, Tpaintamnig a 
light degree of ajussthana, Uany of thw opeiabons can be well 
xoanaged with easbnoous “ gas oxygen,** hut the ancathetie tends 
to metaase the outgouig of blood. 

Long abdow\t»al opertboos are geneaBy beat tnanagsd with 0,S. 
mixture, or m feeMe snfqeeta with open ether It u rarely that gaa 
and oxygen alons suffiee for these cases, althouf^i they may be qidte 
enough for a simple affeetloD — for instance, m a woman or a c^d. 

for rsetol opecabona, deep ether anttsthena 9 beat, unless disease 
of the lungs is present, as m fistula assooated with phthuo. 

The operabon of ewetoioutos <» 9 best performed under an 

anesthesia mdooed by ChS. or cblorofoim, and mamtamed with pure 
ether on an open mask. A light anaiitheaiA is all that 9 reqidrtd 
after the remo^ of the prepuoe. Feefeot of the lower limbs 

b only obtained by a very deep ameatheaia In these casea. It is far 
better to rely on a light aiuestheant and have the thigfas contmikd 
by an sirtiDt at tiu moment of the cut through the prepuoe. It 
9 a mistake to think that ohkcofoim b essential for mfuto many 
fatsTlties hare resulted through perfarming thu operabon during a 
deep ohloTofonn 


ETHER 

Ether b a transparent, eolourim, volable Uqnjd with pungent 
odour and bumiog t ast s. Its vapour b higbly mflammatJa and, when 
mixed with air, explodes violently if nesr s Afna , Ether bottles. 
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therefor®, murt never be placed near a fire or 0 ga»-jet , theligmdnnat 
never be ponred out in anj anob neagbbourhood and ether mutt not 
be employed near the aotnal cautery or (hathenny apparatoa. Two 
of ether are avaHabie for an*Bthetio purpocea (1) ether 
punficatug (off.) ip gr not above (K23 or below 0-720 obtained from 
pure rectified epmt and (2) rectified ether ip. gr 0-720 obtained from 
methylated ipiriL Either kmd ehonld be nentral to tett-paper The 
latter la oonmderably the leas e^enaive. The reeulta obtainable from 
the two kmdi m praotioe are almost identioal. Ethaneaal may be 
regarded at ether for praotioal purpoaoi. 

Ether may be given m two totally difierent way*, aoootdiag aa 
dottd appaimtoB la uaed or the ope* method employed. Eaoh method 
haa its advantage* and it* disadvantage*. In the case of the ckiaed 
method, by mibatzng the ether admimitration with nitroua-oxide or 
ethyl-chloride, pabenta can be ansstbehaBd withont tastmg the ether 
at all during the penod of mdnotion — m some c*m* a great adrautage. 
dncoumionaneei is qoiciJy attained m thia way without the e*oape 
of any great amount of e^er vapour into the air of the room. More- 
over the moat di^cnit eabjecta oan be anesthetued. On the other 
hand there u m many oaaea a oeitaia amount of oyuoda, of apaam 
and of mucoua aeoretaoo aC of whiob axe lea* when the open method 
IB naed. The latter method alao la very mooh nmpler aa well u 
aafer It is to be preferred, therefore, by thoee who nao ether u a 
rontine amcatbetu m all oasea, altlioogb it u not efBoieot m the case 
of very alcoholic, robust aubjects without the expenditure of moeh 
tune and the prolongatioo of the ezoftemcnt stage. 

Administration by the open method b thus condaotsd A 
Tna«If, wTTnfl*r to that need for C.E (p 704) though lometniM* of * 
larger auc, la covered with ten layers of fine game or two layer* o! 
the fianncl used m the oaae of 0-B, A faoe-psd of gause made by 
tying together the two ends of a roll about an inch thiolk, and one and a 
half feet long, is laid upon the pabeut a face ao that the whole of the 
mouth and note are within tbo circfo of gauze- The mast a then 
placed lightly on the face, reatmg on the ganze pad, and the 
18 told to breathe gently m and out of the mouth- After a few hreathi 
ether a added drop by drop from a dropbotti© of the same Hud as 
that used for C.E. At first only the lower part of the mask U 
ened, but after three minute*, as tbe pabent become* accostemed 
to tbe vapour and if loa breathing u iminterropted by coughing® 
holding of the brf*th, the ether is added freely until the 
surface of the u kept aaturoted Excitement b not a marted 

feature of the inducbon, and objeebon to the vapour b !«« 
might bo expected provided that the ether is dropped on in i«fll 
dently email quantities during tbo firet minute*. \Vhen anaathen* 
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» estsblUbed it a iiot mceas&ij except In the cam oI di£oalt snl^ta 
to «dd ether fredf perfect imoMibGi^ behtg tttzuUf mainfauned if tb« 
drug is steednf added by drops. A coosidenMe amoant of ether 
Tspoor Mcapea bto the sazrooDdiiig air and maj be objectiotub l e to 
thw engaged opon the ease. Tha a one dnadrastage of tbe method 
another b the large anurant of ether need, so that the anastbetut 
must be pienttfoUy stqiplied with the drag U a long ease u antampated 
10 ox. b fraqoenUy repaired m aoeh eiroamstances. 

Thb method of ghriog ether can be adopted for use in loog opera 
tkms about the mooth 
or noee, as for in- 
ttanoe, remoral of the 
tongae, for whuh the 
ehaed method b tm 
sTafiaUe. To on ether 
in these ease* it a os' 
etmeiy to be snpjdad 
with the appazatiu 
shnm in Ftg 17V) 

Wbei amnitheaia has 
been eitabfiahed by the 
opoi method thephar 
ynx and phaiyiigeal 
aapact of the ep^kittu 
and larynx ate broabed 
with a 1 ptt-ceaL sola 
tioQ of coca me. The 
rubber tubes ate psjsed 
mto tbe narea till the 
knrer cods are oppo. 
site the flpi^ottis. The 
pharynx a now peeked wHh a joC d: 
is h^ forward. Anasthexia 
the flannd dosing ni tbt ^ssi£c=i_ '~Zjc -=r. 
for long operatfoM withm Ihrjtn:. 
the month snd the onl 
difficnb sabjeoti the okjS 
by s hypodermlo inje-aff. 
lalf sn bonr befort 
Pot nidug ether 3T-i-. 
been deraed, sB d ~ 

— rit restdetfco d 

rupaos We ^ 

(Pig- ISl)- d ig: 





GENERAL ANAESTHESIA 

conaistfl of throe nuin perts a laoo-pieco that im eorewed on to the 
ether reoerrott on to the top of which fit* a Ug. There k tn 
opening, through which ether n poured to charge the inhtlcr 
thi* u cloaed by a gkaa Btopper By morement of the regulator 
inspirations at the iace-pieoe are aEowed to traTcrse the ether m 
mcreeamg degrees, eo that when an inspiratioii u drawn throu^ the 
apparatus with the indicator at " J one-half of the inspired air 
passes over the ether but if the mdloatoi is at r the whole mart 
past m thiB way Before nee the inhaler should be wanned. An ounce 
and a half of ether is then inserted with the indicator at J the 
■topper replaced, the indicator moved to 0 and a long breath blown 
through the mhaler from the faoe-pieoe to clear out any ether vaponr 
that may have escaped mto the oeotral shaft. The face-piece muit 
be Krewed on to the reservoir m such a podbon that when the 
inhaler is m use the opening for pouring m ether looks upwards. The 
narrow end of the faoe-pieoe oomsponds with the badge of the 
patient s nose. 

Bemg now charged with ether but freed from my smell of it, the 
inhaler is applied to the faoe m such a way that, though there is no 
lealoge of an around the edge of the face-piece, yet this does not piess 
heavily upon the pabent The lace-pieoe a grasped firmly by the 
anieethetist s left hand, the little finger of which rest* behind the angle 
of the patient s lower jaw on the left mde, his bead bemg bused 
to the light. The ameathetist t right hand eerrea to regniste tbe 
d eg ree of preasure which the in baler bears upon tbe pat3fQt*s fsce, sod 
also to more tbe mdioator for of ether vapour The patuct 

b asked to breathe m and out of the mouth, and doung the fint two 
breethi tbe faoe-pieoe u just raised during induration and closely 
applied dunng expirabon Thus the bag is distended. Thai the faoe- 
pieoe is allowed to reat on tbe faoe oontmuousJy and the Indicator is 
slowiy moved from 0 towards T At first this is done so slowly that 
at least a mmute is spent before J ie reach ed . Any coughing or 
holding of tbe breath at this tune shows that the mdicator is bemg 
moved too fast, and it is pat back. At tbe end of about three mmutes, 
the indicator bang at i oonsaouiness will bo abolished and tbs 
indicatoT may bo pushed on more rapidly For an adult man it t$ 
pushed on to r and kept there until tbe ikm meii»on has been mid^ 
when It is brought back to { In the oouae of long opeistions U ■ 
often brought back to i or half way between that and 0 Wb« 
ftortoT IS first beard, the fsoe^piece is raised dunng one inspiratfcn 
and reapplied. There must bo no hurry to admit air before this point 
u reached even if a littlo doildneas of the fsce u incurred, as prolcm^ 
eidtemeat m the induction stage is apt to follow IVbcn anaathoM 
has been reached, the fsce-pleco is raised snlBeKotly often generally 
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»boiit OTioe in ereiy five brettli*, to keep tho colour £r« from oj»no'H 
bj admiwicni of bre*tlii of nr In 0007 ” eabjeot* the m*y be 
left oS mtirelj an hating tbm freely admitted throoghoat. 

By preceding ether with nltroua-oxlde, anoBtheKi* can be in 
doced witbont the xmpkamntzieM of etber repour becoming apparent 
to the pat^t. The prooedoie re beet exacnted by the apparatoe 
aiwl the Tn^ ini n rw< ]ait deecnbed with alight modifioataotL Thai the 
email beg a not need at fiat, bat is replaced by that figured m Fig 183 
wbieh it ooonected with a cylinder of nttrous-oude. No ether is pouted 
Into tbe reaerroii until the pabaot baa inhaled uz breaths of nitron*- 
onda. Dozing this turn the azpiiations are allowed to eaoape by 
the expuatocy Tslre ebown m Rg 183 Thia is then oloaed, and with 
oct moring the face-piooe the stopper of the ether reaerroir b temored 
1} os. of ether 1 * imi^ed, and tha stopper replaced The mdioator Is 
then mored as m the of ether slona, so that tha pataent 

win be breathing tenand tio an atmoaphare of nitroas-coide with con 
ftantly moretsing addiUona of ethor vapour When tbe point 1 U 
reached the gas bag U replaoad by the smsB bag and azjBstbeeia 
mamtained as with ether alone. 

When it IS deaitod to precado ether with ethyl chloride a 
mtall bag must be naed, fitted with a tap (Fig 1B5) Tha bag is fitted 
on to the top of tha et^ reaerroir and the adminirtrataon u begun 
exactly as daK&bed on p TiO After the fourth breath tbe necea- 
MLiy ether u maortod and the mdsoator rapidly pushed along, ao that 
an ether ansost beats enpa tranea opon that of ^yt-ohloods without 
any mtorval of oonsciouiaeia. As aoon as stertor aiwes the small 
bag should be lifted ofi during three breaths, and squeezed free 
of any etbyl-ohloada vapour wiUun It. It is then placed on again 
dunng the expiratiou, and the admtnutratmn goes on as m tbe ease 
of etber only 

Bther is sometzmea admnmtsred by what is known as the aami 
oloaed method. For this purpose an inhaler snob as that of ATHi or 
of Bendle is employed, whereby atr supply u to some extent rcstocted 
the strength of the vapour sujqdled bemg gadueted only by tbe vary 
ing ptoilinity of the inhaler to tbe face. In our opuiion thr* method 
never has any advantage over one ot other of thosa just deaenbed. 

fiseial odmunstrobon of ether 1* deaaibed on p. 711 

NTTROD3-OHDB 

At ordinary pressure and tempenture mtrous-ozide u a coIoutleM 
gas with sweetish odour and taste. It b supplied m the liquid form 
within st rong oylihdea under a preonite of CO atmo^herea. Fifteoi 
QCDCct of the bqmd furnish 50 gaDoos of the gas, and if tha eyhodeo 
are securely joented tbe liquid will keep for an indefinite period. Intense 
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Cold accompoiues tlw convcrmon of tho Lgxud mto gM, tberefow t*rt 
iDn»t bo taten not to bborate it too £jut from the cyhndor* Io»t freexmg 
ooour aboct tho joint After • ojkndor hu been iiflod, the Cbe nt ag 
eoTOwnmrt be farmed off agam'wiy tSiorcugblf to prevent Iom of thogM 
by leakage. When given pnte, mtema-oxide oSotda an an*rtbeiia 
of about half a mmnte, lU 
^ foil anaathetio eSeot i* *cconi 

/iCV p p f|Titi»d by ^laameduj obatnic- 

tioa in tbs npper air pamgea, 
I oyanoettf clonlo and •oroatnnei 

tonic mufcniar contraction*. 
E By the Uio with mtitKa-fflod* 

^ of atr or of oiygen, the*e 

phenomena, whjoh neceititat* 
the removal of tb* aneatbetic, 
toay b« poatpooed or greatly 

^VWlHRu dnmnubed, and hence a longer 

^■W wIp mIW ubaUbcin of » 

^HIHniW Tfsdartd pcMible. A pio^ 

Idonately longer anntheaia a 
llll that obtained. The eomhoa 

taon of oxygen 
Qi^e reqmrea epeoal appao* 
tuj and 

tdvutage over that of air 

and 

expert who 

for p^r^Snu-oride, 

01 with air con*ifta ^ ^ 
^ ^ . . . . yieldiflg 25 gallon*, 

— _ .»* (or adtnfnittra < __4 /rtot tev 


■ . .-.- yielding 25 g*non*.»ltaa^ 

Sle'unlM 

tlM cf nJtnna^. €«• boiplt.1 «* '7*^'“ 

D( DO orlOO gmlloM ^ iSj ^fo = 

tmJn mblxn «'» “ *“*“ br Hewla* 
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foQt-kej tt kept on fil thti U mod till H t> ex’ Aosted. The other 
b tbea btooiht into nee, and the empty (ylmder replaced by a fnH one 
The foil cyl^er ahonld be teeted by wdght bef ^ being toed, to eee 
that the wdght itated on the label b ooirect. iTie aewnd which a fall 
cylinder giree when atmok with a metal inatTjment b difierent from 
that given by an empty ojlmder treated in the tame way 

B^ore nae the appacatu a to be teated by trmimg the foot-key 
letting a little gaa into the bag with the stopcock doaed and pren- 
mg It ont of the open expiratory valve. The foot-key b tozned by 
preanng firmly on it with the left loot and rotating the knee cntwaid 
Before atarting to admmiater pot the eyimdeis into anoh a poaitton 
that the foot key la eaaily reached and worked when the £ac«-pieoe b 
being held to the patient • face. Then, with the etopoook “ off, 
Sn the bag about two-thnda foIL The patient having been exainhied 
m the ordinary way (p 701) a amall prop (Fig. ITS) — or if neoea- 
aarr m a dental cnee, a larger one — u plac^ between the teeth the 
bead la afiowed to reat b a aoitable poeitMin, n eit h er flexed nez 
extended, but in its nataml relabon to the eheat and the faoe-pieoe 
u gently applied, ao that it fits th« face aoomately the apex reat 
ing OB the bridge of the noae and the broad end on the ehm. The 
•oemd made by the valve working as the patient brtathea in and 
out win show that the faee-pieoe b propedy applied- 11 there b a 
monstache or beard, the hair ahonld be moatened with water where it 
Domes mto contact wtth the faoe-pieoe. Thu u held by the ancia- 
thetbt*s left baml, with the little finger prtedng iqi below the patfenVa 
ehm. Two fingen of the right hand are employed to keep the nm of 
the faec-pieoe oloedy preae^ agamat the bod^ of the noee, where 
air leakage is most likely The patient le aaked to breathe freely 
in and out of the mont^ The stopcock la thwi turned on with 
the right hand and nltroiia-oxide b thus admitted from the 
bag to the patients mooth- At the name tune the foot-key a 
worked to that gaa gently streama mto the bag. The gaa ■ now 
bemg inhaled from the and expired bito the air After abont 
half a mnmte goei, the breathing b deeper and gnioker 

than natural, the face beoomee doaky the popOi After 

some twenty to thirty breatha. Jerky gnttmal, atertorons re^ m atory 
nolaea demonstrate the p resence of anjeethena, and, m the case of 
a very short opeatmn, afford an mdieatifin to remove the face-piecc. 
If a slightly longer aoBSthesia b deeiied, the e^uzatorr valve should 
be cloeed and re-breathing for a few breatha bo allowed. 

An adminbtratkm inch aa tTifa sof&ees for sneh pro ee dares as 
axttacUon of two or three teeth, or the opening of an abaoesa. 

The coBjanctiTal reflex b ahohahed, bat not the comeaL Una 
oolif twitching or jactitation or opothotonoa, or paUoc (a 


rare 
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wxTirrenc*) if thej ante mutt b« regarded u iJgMU to itop ti* 
•dmimatiatioa. 

If tBfi operaticm is not one wiUuq the lQOuU^ the occnttenee of »«y 
of these phenomena, ttertor iwitohuiga, etc. vt the to alkrw tie 
operatwn to begm Air u then admitted, 
hj turwng off the rtopcoct, until the 
itertor ha* roheided. UnaBy tiro or 
three hreatha auMce. Om is readmiUed 
now by agam cioamg tlm itopooofc and 
m tin way by giemg regular bteallu of 
air alternating with erery four of rntroua- 
oxide aofiethesia may be kept up u locg 
M deaoeeL The longer the admmistratioc 
laata the ahorter moat the laterrali be 
between the adnuaums of aiz. The anea- 
thetMt mnat be guided, howerer by the 
patient • ooJour and hu manner of n*- 
pirabon. Bifferesi types of indmdoal 
require difiorent proportona of jutroua* 
oz^e and of air Thus, whert&s moacular 
high*«doared, ssd aloohoho mdmdaali 
most be scantily treated aa regards atr 
admissioQ, tha moat be freely prsotued 
and begtcQ before itertor aiaes, m the oaie 
of ohildrea and of the ansemio and the 
freWe Interrais of epaoea not nncoia* 
monJy sn*e in tie oourse of Jong nitrona- 
“ onde mialatwaa. A 

etoppage of reaptra 
tkin m ioch drcum- 
vtAOces moat not 

alarm th« anssthetlftr 

He moat remove the 
fsco-plece, tilt op the 
chin and. If re^iira 
tKxn la not resumed 
press on the cheat 
Breathing wfll begin 
sgain iritboot any 
deleterioQS rfrecta l>eing produced The condition is diffemit from 
and Without the dangers of that seen when rcapuation ceases donng 
the inhalatKin of chloroform and other anasthetics. 

For giving nitroua-omde with deOnrto percentage* of osygeo ths 
procedure la snnilfr to that described but apecki appsaatus ffiff 



Fig ISJ^Hewftt* apparatus for 
and oaygen " 
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183) ii neoe muj WI»n the £aoo-pIeoe h applied aod the patient la 
bnatUBg aatulactanlj thmogh the nxonth, tb% l ^ dka tcn li at once 
pot to 3. The fig m ea tipon the metal miziog-ohamber Indicate 

rooghlj the peroentagea of oxygen admitted 
by numng the vadKator thns a mixtoie of 
S3 per cent, dtrona-ozide and 3] per cent. 
oxyg en will now be Inhaled. After four 
bmtha the lodicator ihoold be adranoed to 
3, and by the of a mmitte it alunild be 
at 0. Anactheala is not marked by any tm>- 
lent itortar tnoh aa b heard with nititma* 
oxide alone. A gentle coon, accompanied by 
abeenoe of oonJmebTal reflex, flaomdity of 
mnadea, and a flzed or alowly oacOUtmg 
cocditwn of the eyee, ta the osoal sign of 
anMtheam. The pnpib are geoecaSy of mod 
erate nxe. Excite meet, tf preaent, indieatea 
that oxygen b bemg too freely need, and the 
mdratof wiD then be poahed back towarda 
the NjO mark. On the other hand, blasneas 
or jaehtaboo calb for moce oxygen, and m 
the oonrae of prolonged operati^ aa mneb 
aa 20 per cent may be needed, 10 pet cant, 
bemg an amonnt eommoody required. 

In order to permit the peefonjunoe of a 
moderately long operabon within the month, 
rxh aa exttaotion of many teeth, under 
nitrona-oxide apparatoa has been 

derbed for tbe admhuitzatiaQ of ** gaa,** and 
abo of " gaa ” and oxygon, throng the nose. 

The nae of thia, howerer b only ooeaaaonally 
dtnraHe, raqniret tpeeial ptaotioe. and can 
alwaya be tepdaced by ether anotheaia. 

Space, therefore, will not be giren here to a 
deacTiptaon of the nasal adminlatrabcix of 
nitrona-oxide. 

ETHTL-OHLORIDB 

Bthyl-chl orid e (O,H*0I) b supplied fn her 
meticaHy saaled gbaa tnbM, from whioh it U 
liberated m the fonn of a spray by means of apring taps of xanons 
kindi (Fig. 184) It ta m flammable and not to bo naad wi>t a 
flams It mart be pme, and eenaequmtiy that acid for local ensa- 
thetM ptrrpoass b not ntuany fitted tot produdog gesietal anasthaca 
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and It sbonld be Tised onij u a pTelimmary to othar tnwtbeba 
{$e* pp 71B and 731) or d»6 for «ncli operahoiu aa can bo done m 
a few minotea after tbe mialatton of a dose aufBcieot to prodoce 
apgatbiwia. 

Tie adnunirteatjon u thus amdooted A mail prop a placed 
between the pataenfa teeth, became of the frequency with which 
•eyere jaw-^aum aoMe. A. doee of ethylsshlonde (S ojj. fox children 
np to focT years of age, 3 c-o, np to ten, 4 o,o for older chDditn and 



F]( I6A. — Admtiilatrstloo of etliyl-chlodde from small ba( ol 
CIoTer's Inhaler 

women, and B ca for men) is ipisyed into the bag through its 
The fsce-piece u gently adapted to the fsce so as to catch an expiia 
frfm and then remain in cloee contact. The patient is sated to 
breathe quietlr only and the bag, which was at first aDowed to 
bang at Dgbt an^ee to the opening of ths £ace*pieee. Is dotiDg 
three breaths raised tfD it is at cght angfet to the Uct (Jiga. 1 ® 
and 186) After the third breath the face-piece « lifted ofi the 
face dormg one inspiration and dosely reapplied to catch the « 
piration. UnconsdouanesB sapervenea with remarkable l apidl ty^apa 
quietness. Children are often tmeonsaona after the second bte^h £r^ 
the bag, and adults after four or fire breaths. The face is flusheo, wi 






ethyi^hloride 


731 


ottt mj blaencM. Th®ro niiy b® do *tflrtor Kid th® fliwi porition 
ol the ^b<», mtt » dlUted jmpfl Kid •boence of oon}niiotfT»I 
reflex, li the beet Indioetion of mwtteju. Tbe conrtel reflex ibotild 
not bo eboUihed- 'Wten anectb««i* Is roDchfpd the epperetne b 
remored. 

Ethjf-ohkinde u not well adopted for tbe mamtonanoe of a pro- 
lodged aiueatheaia. An anerthesa iaating between one and two 
tninntea ■ generally obtanuble from a bd^ doeo. Reeorery of ooo 



Flc 1S0 — Admtnlstratloa of etfajl-diloTide froai «mjt1 bac of 
Qorer'a inhjW 


wavoMOtm t> rapod, but u more often aeooonpanied by ncknen or by 
heailaebe than b tbe ooee with mtnna-ozide. UoiecrTer famtnen b 
■ometanea a aeqnel, and fatal ooDapee baa oocnrred in aevecal recor d ed 
matanoea. Etbyl-eblande b tberelore not to be regarded aa on the 
aama footmg of aafetr aa gaa,” and , in apile of ita great oonTemence 
and extreme rapidity of actuxi. ahonld narer replace nitrona-oxide 
when tbw b araOtble and aoitable. Oaiefnl limitation of doeea 
employed, eady admbtion of a breath of air ami tbe lymg-down 
poaitlad of tbe patient, are probaUy tbe moft rmpartact pointa to 
be obaerred for teenriog eafe^ with etbyl-eblocide. 

In addition to ita employment in tba manner deaciibed, ethyl 
ehlotida b aotMtimee need npon an opan TnaaV u • ptelmunaiy to 
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r E or to GbloToform. The object^ then, b not to prodiua tW 
Inte umthcAa with eth^-ohlonde, but to mduce nptdlj en udcohh 
tciom or Benmxmecioui oonditioii during which the more fonmdtble 
drug mjiy be inhaled without moctnveniaase. The ethyl-chloride is 
■uch ouee ii iprmyed itrai^t on to the open muh or on to the eponge 
of the eemi-open mh a l er in use. Owing to iti free dilution with ^ 
the doee of ethTi-ohlonde need not be so rtnotly limited as when >‘l'wM 
methodfl are employed. Thi* preliminary nae of ethyl-ohlonde on 
an open mash la very oonyement for safely and qnlcldy quelling the 
cne« of a faghtened infant when demred. 

CHLOROFORM 

Chloroform (OHClj) is a ooIourleM hqnid, len volatile than ether 
with a Bwectiih fiery odour and taste. It is not mflammahle, but 
in the preaence of naked flame ita vapour deoompoaea, founing pcasoiv* 
one oompounda (earbonyl-ohloilde) For this reason there ahould be 
free ventilation whenever ohlorofonn is used in a small room oon- 
taming a fire or a bore lamp-flame or gas-jeta. It should be stored 
m a ooo1| dark place, and lU ahould be emdenoed by neutral 
reaction to test paper non irritataig tmeU, and absenoe of retidH 
on spontaneous evapontaon from a watch'glaas. Upcn nerve tusus 
chloroform has a droning sotlon about seven tames as powerful as 
that of ether It prodiioea, when in the cmculatton, lowtxiDg of blood 
dreasute and weakened heart-aotum and gradual failure of the vital 
centres. The stronger the vapour of ohlorofonn inhaled the more 
oertain and rapid is the production of these efleots. The cardmal 
principle, therefore, in the administration of obktroform a to supply 
a vapour freely diluted with air and from experiments, both dmioal 
and physiological, it a oonotaded that aberut 3 per cent of oMotck 
form to 98 per cent, of air le the safe strength. For induction of 
oMesthesia it may be, and often is, neceaeary to exceed this strength. 
For the mamtenance of aiuectheais when once mdooed that is rarely 
the ease. 

The importance of regulatuig the strength of vapour of a drug so 
potent BS ohlorofonn has led to the Invention of many Instnunents 
designed to achieve this aim It Is eertam, however, that even with 
sQoli instmmtnti oonslant care and watohfulnees on the anesthetift s 
part are neceattry for safety when chlorofonn b used. Consequently 
manv anawthetists still prefer smaple means of admimitrttion, relying 
for the avoidance of aoddent upon close obeervation of the symptoms 
oTokfd and their knowledge of the danger of stiong vaponri. Mo^ 
over the simple methods are more wrfely applicable and infinitely 
more convenient We shall therefore describe such a system of admlni*' 
tratloa firet os being one on the whole most suited to a eompeteot 



CHLOROFORM r»3 

uMnthetut. Th« ijiexp«iieoc«d, homrer viH nndoabtadlj nm len 
mk of acadeaV if b« ciDpIoj a rcgnUhag inhtW 

The znoct simple and most efBolent method of iflvlntf 
chloroform ii bj mesM of s drop-bottle sod opm msak. Those 
med in the esw of O.E. (p. 701) sre peifeetlj sppItosUe here. The 
pTinrq ilft of grsdoAl admirdrt retion b to be itsetlj sdhered to, end the 
snuToni of bqmd kOored to fell upon the muk U to be very zmioh Usa 
tJi»n m the esse of OJE. Uoreorrer onlj^ one Uyet of thm u to be 

used on the Tn««V, and the meik iboc^ nmr ntt wpon As /oee. Onlj 
bj obeemng thu rule can tbe cerUut^ of not fapidjiiig sn orerdose 
be seoared Should the muk rest upon the face, then by eompeis 
tirdy complete exdmaon of sir erea mull quantities of chl u r ofor m 
dropped upon tbe muk wlQ soon nke the ttnugth of the Tsponr 
inhsM to s dtngeroTtfly high peoenUge. On the other han^ if 
the muk docs not touoh the bee, emn U ha oor enn g u wet 
throaghout with chlarobcm, there wiD he nch ddation pronded by 
the an between the muk and the face that danger of orerdose ia not 
likely 

In employing thb method of s dnunteii tKai, then, begin with the 
muk held a couple of inches off the pstienta face, whl^ a prmwd 
on one eda Breathing being amoothly and legulady m pjogrew, 
tDow tan dropa to faD upon the centre ^ the mask. this gtsdn* 
shy tpproaeh the faee tffl at the end of a minute it is at s dobanoe 
of half an tnch. Dmmg the aeoood minute allow twenty dropa to 
fall cm the mask, itiD keeping this just off the lace. From the of 

the seeand mmuta add the chlaroform more fredy tUl at the end 
of the fourth mnmte the lower hall of the mask is k^t moist. By 
tfrnw the patient, who may hare been talHrig inoohetrently wHl prob* 
ably be qmte uneanaaous, although all the reflexes will ronain aotire. 
There may be also some aiUing up morementj and anTTK rtgtd exten* 
■son of arms and legs. Keep the lower half of the which stiD 

does not touch the face, unHonnly moot, rub the li there be 
mg of the hresth, and by the end of the mth to eighth mmnte moimg 
breathing will denote tba adrent of Jt {• important 

that the admirdatraticm ahould bo eontinnoua, not mtarmittanL The 
nutsdes of the Hinhs wiH now be relaxed the pupil wQl be of twTI 
medhnn use, reacting to Iif^it the conjunotiTa uwenarttre and the 
oomesl reflex present, but ksa bmk tfijn hx the oomous subjeot. 
Anasthcsia u now deep enough for the majonty of operationa. For 
abdominal caaea, howorer oi loi those on parts 

snob u the ends of the fingers and toes, urethim, etc., h shonld be 
earned still farther before the Initial indmon a aHowod. In t hrr * 
cues tbe oomesl reflex should be aboQihed, the pupil bebg kept 
smalL 
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In gmng cMorofonn by tha nwtbod rt fc mo«t imj>ctt«at to bar 
JO lonid— 

1 Ti*t chloroform u mort npldty tbeorbed dann^ tie firat tw 9 
mmutei of inh^IetKin , therefore the qnentrtj- offered for 
during tta period mn*t be moct cawfoUy reetncted* 

3 Tilt dtmag the pmod of fpe*B with holding of tie hmti 
whicii not uncommcaly atieet la lie ceriy no ettempt mort 

be made to prcM the chforofann. If tin period a prdceged Q>e 
ether ontff it hat paaeed, a* m the admmiatretaoa of OJB. (jk 706>. 
Tlin if eipeoafly to be recommended in the case of rolmst or afco- 
hollo snhjeeta. 

J That the mask fhonld not be penmUed to tooch the face, and 
that m the oornrce of a long operation the emormt of ohlorofccD 
used ahoold be redoced tOJ cmlj a rery amall portfon cf the maak 
b kept moni. 

The aneatbetift mnit aim nt offenng a rmifcomly weak rsp<w, 
not at gmng now a cooAderaUe amount of oiloTtiform and now jumt 
at al] CooseqoeQtly he ahooM be careful repeatedly to add reiy 
smaU amounts not to pour ou a drachm or two and then wait aom* 
toumtee before cw-maiiteniDg the ma i k . 

The uae of some of the rejt^Uttln^ InhtUen whki bate i««B 
foreated m order to orercome the of enmxmg by the above 

ample method a eonatant and highly dilutrd T ip o ur mnei aov he 
bncfly deacribeiL Tbeae mhaleca are for the moet part made opoo oot 
of two djfierent ptinaplea, whiob ate known aa the plea*** and the 
or nrctnoi. In the plesou cIms of inhtlo a mixture of 
thloTofotm ’rapour and ait of definite projxationa is pumped oa to a 
faoe-jaeoe for inhalation by the patient OVaUcr Alcock Both iDragtt, 
Duboia, etc.) whibt m the vacuum type the patient • xeajsiatKaa 
draw air otci or through chlorofonn (Vemon Harccurt, Lory etc.V 
Thus, in the fomei eU« the manner in which reejaration b condooted l» 
cntnriy independent of and makee no difference to tie vapoor tapplied, 
this depending simply on the meohaoical meanSv In the latter eitsa, 
however this u not the case the patient drawing air throogh the 
apparataa — that b, over the chJorofona-'by mean* of tie respiratoiy 
muaclcs. This procesa lends itself to the ronarntotfon of a az^ and 
ccmpftct initrument It has, bowertr the doadrantage that it 
place* ome obetructwn m the way of free reepiratwo and that the 
percentage of chloroform » affected by the ngoor or feebieom oi 
the reapiration- 

Junker'* Inhaler (Fig 187)diffettfromothwpieflamapparatnaia 
that there i* no record on the matnunent of the chlorofonn percentafe 
offered for inhalatioiL Thia applie* also to Bhlpway’a warm-rapour 
apparatus It i» not poeaiUe to know with Uus iMtiument the exact 
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etrenfth of tte Tipour that la betsg ddiTWed mi H tb« oomprw^ioitt 
of tlrt ball pronp do not onetlj coinoidc with iiupimtion, or If they are 
Dot Irept at modamtft atirogth, H i» pomble to deHret a Taponr cd am 
dacrahly Ugh pereentage, KerorthcdcM, ha uae In nnaVnied handw ia 
probably len dangerooi thaa that of tha diop-bottla. Rot oaaca m 
which ohlotofonn to be deliTered through a tube in the mouth ot 
a catheter In the noae, at In kntg Untgui and latyjtgtal cates, this inttn 
ment or that of BUpway u innlnahlfl. In inch caaet auMtheu it 
fiat induced in the orfinaiy way — ^by gat and ether or or 
whaterer drug the anjaathetzrt haa denided upon at beet in the particular 
cate. A fuH degree of anaatheala having be<m reached before tha opera- 
tion u begun* the Janher thoold then be brought into ute. If for 
iottance, the tongue it to be removed, a natal catheter will be fitted 



Fig 187. — Junker'* chloroform >n>i«u»- 


on to the tube and pemed along one ncatnl till the end of the 
catheter overhangt th* ^Uit, at aaoertained by a fingv pamed to the 
bach of the mouth. The other noatnl ihould t h e n be plugged wHh 
a etnp of gaum. With each inaptratum a gentle oompreonon of the 
mdia cubbex ball it made. In tba way a centtent ohloroiotm ana*- 
theta wiD eatfiy be matn tamed, and the ancathetot will be aide to 
keep entirefy emt of tha turgeon • way If by ttaaon of natal 
d efi o e oey a catheter cannot be oonvenientiy uaed, the ttH* ! tube 
It to be placed mthle tha mouth* well back cm the tide oppoaha to 
that of the tctigue kmcn. Both noatrila ihouid be plugged with ganae. 
Neglect of thii plnggmg'Up of reapnatory onfLcea, other than that 
Into which the chlorofoon n being pumped often renden U difficult 
to m ai n taf n quiet anaathean m the case of bad fubjeeta. 

When med te ordmarf comi, aa oppoaed to tbr**. tvw'i-TT.rri g 
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moaUi, md tiroftt, tt® tab® ol tlta Jantw a fttteMd 

to K meUi £nune over whjoh rtwtohes t layer of Tin 

nmak k closely apphod to tte face and after a few brwtla har* 
been drawn, to aoowtom tlio patient to tbe maiV, a rery gesUe com* 
prcaalon rf tbs incba rubber ball n eSeoted ootncidenUy with eaeb 
maplrabon- The rtreogtii of tbe oompiaBawn* abonU gradually be 
iiwrtaaed aa much tune (art to eight minutea) being oceapied Id 
zoduong full auflrtbeca as whan tbo drop method is employed. 



Fig. }S8.’~Alcock's regolathag ehiorolorm Isbaler 


The other inhakra of the plaaom typ^ with the exceptwa of Ship- 
way^t, though more aoourate instromeDta than tie Junker auflc* from 
cofflpleiity and lack of portability They are excellent for us* I® 
inabtutioni where portaHIity la not reqmrtd and one or another 
ahotdd be aTailahle wherever etudenta are tau^ the nee of chloro* 
form. Alcock^a apparatus, aa being the moet ooaTtnitnt, 
may be briefly deaciibed- It conaista {Fig 188) of a drcalar copper 
Teasel 6 in. in diameter and 4} in. deep which oontaini JPO ^ 
of ohlotofonn. A ihelf cloaod eioept for two oblong hok*, U 
in from the bottom of thk chamber Directly abore and toocn 


THE PATIENTS POSITION 


m 

inf tldi uhlii Is a dicoUi jdato, moraUe bj means of m hollov rod 
In tbe eentro, and pteteed bj two trian^Tilar apertmea. These can 
be adjmted bj the oenttal to expose more or less of the oblong 
holes in the shrif, and so prodooe Uigex or smaller openings into 
the space bdcnr Am (supplied from a small looidKllowB or from 
an deotne fan) enters the ehamber by 
apertore and leaves by another tube oppo- 
site the other taking np more or less 
(ddoioform vaporn aoocrr£ng to the dse of 
the apertnrea. A thermometer in the hoi- 
loir rod indHatea the temperature of the 
chlor ofor m bdor and a water jacket sur- 
ronading the chamber keeps the t^perature 
be t ween oertain litmta. 

Tha best-known mhaler made on the 
vmcmun pnneqile ts that of Vemon 
Harcourt (Fig. 18®) the featorea of which 
may be understood from tbe figme. In 
nsr"e mstrument, important pcmts to 
obserre, m order that tJ^ Tapoor m haled 
may comspcod with the strength legisteted 
OD the dial, are (1) to hold the faoe-pleee m 
pstfect adaptation to the faoe albrnag no 
air-entzy aratmd one edge, and (3) not to 
•hake the mstrument to any oaonderahle 
The Inhaler admits of a "'■nmnm 
peioentagB of S, but this oan be mmased 
to 3'6 m 3 by means of a tmall tnbe which 
■ pronded to fit on to the open neek of 
the bottle. Eren so however there are 
instaoeea. In the ease of diffisuH sab}ecta, when whh thi^ apparatni 
tndnction is unpleasantly tadunu. 

POamO’^ OP PATIENT 

The nutme posidon for the pataent diirmg anesthesia has 
been menti one d, but there are certam cases in whieh it eannot be 
adopted and in which the position gmm to the pataent’s bead or 
trunk is a matter of pnme importance, both oa regards safety 
and the surgeon s oonTemence. These most he bnefiy dealt with. 

Pint come ail those cases in which m the oouiee of operaboos blood 
enters the mouth pharynx, or posterior nares, and may be m- 
haled In aQ such eases, of which toosO and adcsoid opcebocj proride 
the moat famlbar e xa mp l ea , the patwnt ihould be placed oompletely 
on hit nght nd^ if the surgeon can operate m that position. If he 


s tube opposite one 



Fig 180. — Vernoo- 
Harcomt'e chloro 
form inhaler 
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findj it necetttry to havo tha bead^ m tlie middle Ime, then oolj i 
light meitheeia, which eHottb of oonghmg, oi eUo repeated 

bloody 18 to be resorted to or the procedure mdiated on 
p 709 may be adopted. In long opeiataons upon the tongae or 
upon the mm d e of the noee the tame rule eppHes, but here it it often 
possible, by me a r > of a sponge inserted at the bade of the nrfmfTi^ to 
exclude blood from the glottu and to pennit of deep anjcsthesia, 
*▼611 with a pateent on hia back and hia head straight^ or in a semi' 
rocnmbeiit position, aa the surgeon ohooeea. In cases of empyemSt 
where there is only one freely acting lung, it n essential that ttm 
should not be embarrassed. Usnally therefore, the patent must be 
placed, so far aa the operation pesnuta, upon the aftected ode. By 
drawing hm well to the edge of the table, so that his nhs almost orer 
hang It, the surgeon oan generally get at the required spot. In opera 
tions for Inteatlnal obstruction one shoulder shnoM be raised 
upon a sand bag and the head tamed to the opposite side with the 
mouth slightly opened. If any quiet regurgitation of the fluid takes 
place, as u not uncommon m these oases, it wiD then escape m the 
dorsal posbon then is great danger of mhalatKin when such flmd 
Buddexiiy floods the mouth and nose. The Trfnidenbvry fotitum, with 
pehm raised and bead and shonMen low a often adopted for pehrie 
opetationa, and by for tangue cases. It » a reiy safe pcsitioc 
from the anesthetist's point of Tiew one m which ohlorafoon h 
generally much to be preferred to ether 

In all pofiitiatis the annstbetist ahould see that there is no 
TfV of puslyita of any muscle or limb from undue praiare 
agamst the hard edge of the taUe or from the orer-stretching oI 
nerre tnmkB. 

FEEPARATION OF FATIBNT FOK, AND TBEATMENT 
OF AFTER, ANESTHESIA 

In the case of nitrons-oiide no prepsratacin u ueceswuy but the 
last meal should hare been taken at least two houn before the inhala 
ton, and the bladder should be emptied In the case of all other 
anesthetics it is adrisahla that the admimitration take place at least 
four hours after the last taking of food. A purge thlrty-sn honri 
and an enema two or three hours before administration is the uwal 
practice. Some persons, boweyer are much upset, esen to faintiiig 
by enemata, which therefore should be omitted in such cases. In 
tie ease of mfanti, an operation should be performed at an hour that 
normally would be feeding tune at the next feeding time half ^ 
ordinary food is allowed. In an operatwo invdnng a oonsMersUe 
period m bed afterwards, it is wefl that two or three days be i^t 
m bed beforehand the patient gets accustomed to nursing rotrtiDe 
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F S ROOD. MB B S 

HlxtoPlo&lr-— Looitl tTnlgt»i4 iDAy b© utid to 1 i*t© b^d Iti p^ri HW begin 
wftb tbodiBooraryof tbatogrtbetfo prop er ii we n/ft n^inw- TUidnign* 
flat otnploywi Id ofihUuIrrKitngy aim] Ha oM nco srtCDded into tin Am*Jp* 
d ibtnok^ and luTngokigy In *11 tb(«e It la ttm predoninuit u ffn 
with other d^*rteienti oi tatgery In the tcgkna of the ejOi noaci 
and Itiynx, Aontheda vu Indooed by the looal apjilioatlai of the drug to 
the tnraoe. The nart step wm the fajJectJoo fajto the tiatiM of icilntiooi in 
stroj^tha varying from 1 to 20 per oent. } birt u thi* method, ilthoo^ 
nooeaifnl in producing aosvthoita, led to pr o no un ced and Kapetimet fatal 
toxic ef acta, sttempta vere made is radooi direoticM to obviate thh drarbaak 
Axt, flnhjidoh oaed a eoJathm ao dDate aa O’S'per'OCDt. ooeaine fn a 
hypotonlo ait aohitlaii. bettering that the hTpotcnielty aided arueetheda i 
bat H. Bnnn haj thcnm that the reqoind effecrt oao be prod ne ed ftnt a 
easily with 0 ^per-oeot oooaitw in an uotoub salt sohrUou, whl^ d ecrone, 
baa the adrantam that It doea not damage the Beocodly Oomhig 

■bowed that the Injeotkn ol ooaaine Into a nerre tnmk oaoed aniwtbeata in 
the area of dktzfbatkn of the nerre ) to that by lohhntkn about the nerrH 
going to any reglcai the latter eenld be anarUvtixad by snallciv itlatltt^ 
non toxlo doM of the drag, vHbout anaHng the fitfd d opentloD and in thto 
way renderteg the tbsuea onreoogDlxable owing to cedona. Thirdly it 
diaooTered that the aiuetthedc effect of «wiabv< ooojd be exalted and proliKgrd 
by oxetting off the blood retain from the part to be operated apon, ag. by 
meana of an Eamaroh • bandage I thbalaohadtheadTutageof decrtadngtb* 
gtxMTal pdaoning tnfloeoce d tbo dn^ Of oorzrse, tb^ method wu 
praotloable in the Ihnliii, and it wa* not ontil the dliooTeiy of the 
ooutiictor effcot d extraet d the rapfarcDal giand that local analgesia cow 
be used aatkfacitoilly for major opmntiana reqdring protracted annthe^ 
Tbb drag, by prodadng an ajuimU d the part, ilo^ the abeerptioo d t» 
aniesthew into the gmenl oirenlatfai, aid by kenfng it at the dte cf 
tnjeotfon prolonga the dmtfoo d the anasatheaia, Lartjy Tirio« derfra 
tlTca d ooeaine and other draga bare been irepared, of which the 
are tropaooeaine, (t-tmJaa, and oorooain they an gndocbtcdf y leaa 
than ooeaine, bat are not equal to It in their local awtathetio propertiea- 
For piij poa u of iojectioii they hare jraotleally di apl a rfd oooalno. 

Locsl anmathcfis can bo prodoood m the foDowing ways • — 

1 By appbcatian of the drag to the sarface to bo anasethetixea, 
e,g the nasal mneous membrann. 
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2, By bfiltoitian of the of operttum- 
a. By faiiection Fito or aiotrad the nerre* going to the part to be 
opcrmted npoo (endoDeoml or penneoiBl method, iometimw 
called regional) 

t. Injection, into the vwaela of the part, more eepeciallT mto the 
TOma (Bur) 

1 Saporflofal appUoatloii. — ^For the prodnoticm of enjee- 
of the mnoona munbranea by tt^ eunple loeal apphoation of 
the dmgt cocaine hu remainod by far the moei efflcneat agent, none 
oi the other prepoAtiona having the mne eflect. For the noee and 
the all a aohition of from 0 to 20 per cent, u used, apphed 

by means of a apray or by e«aba of cotton wooh It a naportant 
m t>ik ease not to too Urge an area at one tune, leat an 

IdioayiKiaay exiat on tbe part of the patient towards the ding The 
urethra and Uedder ean aUo be anasthetued by the intiodnotion of 
the Bohttron, bnt here the danger of oocame-potaonlng aeema to be 
greater, ao that onty vary dilate aolnbona, e.g. 1 to 9 per oent^ ahonld 
^ need, or novocatn aabftrtatad. In the ansathetuatian of mncoui 
membranes for operatiTe piocednna, apart from mere ezammataon, h 
h veil tn add aoliiUon lor tbe donble pnxpoae of prokuogitioo 

of the eoeante actun and of liwwcung the mk of tozm efiect, whUs 
m addition ita bomaatatM eSeet la of great rahie. 

The nxfaou of grannUting wtmnda can aUo be rendered inJe&a* 
tire by the appheaden of 6 to lO-per-oent. cocame, oar 5 pex'Oent. 
eaibolio aod vHU foe non-opeatiTe pnipoaea the dusting of the 
wound with orthofoim a rery aatisfaetary 

9. Infiltration methods — ^Tbs ocmssla eventaaDy m aoak 
Ing the area to be operated epon with ennalhetumg aolntian. For 
■mfcll ireaa h is nauaUy rexy ■attafeotory bat m Uiger anaa an 
ettampt ia made to oombtna tt with regional aaaatheaia by directing 
an mjeotum mto the p r o xin uty of the aerrea gcang to the part. 

Whh regard to the aohition to be need, Brann reeommends a aeoei 
oo ctalnit ig Taiymg strengths of norocem and adranehn — norocain 
O-SB-S-per-oenh, adreaalm (1 1 000) B-20 drops m 100 na of water 
He uses the stranger aohitiaQ when be wUhea to mfihiata aroond the 
larger MTTe-trtmha, the weaker when Urge areas hare to be mjeoted 
with the sohitioiL For local infiltration and regional anntheaia, 
iHmicain has dU|daced all other dragi. It u praettoahy noo-toxio 
It U TOial to nse atroagei solntions than farmeily S-pet-oenh being 
oommonly amployed for both ragiosal and mfiltimtian aMwi b**™ 
and 10 drops of a 1 1,000 adreatshn solotion are added to each 100 a. 0 . 
of noTOcaUL A S'per-oent Dovoaam solaboD prodoeea a very prth 
found AwtheaU m the area infiltrated. It also euta off the eon 
daetion fn the Derre-tninka paamg through t^i« area, ao that a 
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•ooondar 7 are* of regional anasatheaa rapidlj develop* bj the nde d 
the infiltrated patch diatal from the centrd nervoua Bjitem, Tha 
a a great advantage in acme stnationa, euoh ae the back, and 
buttock, whore the anatomioii diatnbntion of the nerve* u ■n'^i that 
it u not eaaj to locahae them aocmately , so that initead of having 
to infiltrate the whole area of oporaboD a broad hn^r injection or 
a nng round the reqrnred are* is generally mfilcaent. As much u 
360-flOO c.a of 2-per-cent, novocain may be mjocted into an adnlt 
without danger and m operations such as the radical cure of large 
ambalioal hernias, for which this form of ancsthena is especially nit- 
able, this amount will probably be required. 

Preparation of the patient ^ — As a rule, the patient need 
not be ttarvod but if there u any reason to suppose ths local 
anssthseia will be insufficient a general aniesthetio required 
preperatioai for the latter ahoold be made. In ncrroos patients ft is 
advisable to give an mjeotion of morphia and soopolamme forty fire 
minute* before the operation. 

The patint should always be m the recumbent postion, smo* 
the psyohioal effect of tb* operation oooasioaaDy bungs about a iamt 
mg attack, wbch at the same time alanoa the patient and mtecfeces 
with the opeatxve procedure. 

Technique of the lr\Jectlon — By far the beat Bynnges for 
this purpose are the ordinary glass Record synnges with me^ psstcna. 
Detachable needles of all sixes are made to fit them. The whole of 
the infiltration la done with a sharp needle. Bren if a vessel is puno* 
tured with a fine needle no harm wiH neult. A few insennbve spots 
should first be made m the akin, so that the needles may be passed 
m painlessly Then the deeper parts should first be infiltzated, for 
if these layms are loft till last it will be difficult to recognise anatomiesl 
landmarks through the superficial indema. The aagsthssia lasts froin 
one to two hours 

3 Rfi^onal or oondaodon ansastfaeda. — Tha method 
of producing anjosthesia eouiistB essoitially in blocking the path of 
s en sor y impulee* from a gi ren region by injections mto or arotmd the 
nerve* winch supply it with sensation. 

In a larger number of operations thk pennounil method is com 
bined with infiltration, m that in the latter attempts are made to 
inject the drug into the neighbourhood of the nerve* going to tbs 
part but the use of pure pennoatal and endonearal mjecticni has 
produced excellent reeults. The eo-caBed spmal analgesia, ecaudered 
in the next article, i* of coniee only an extension of this method. 

In an endonevraJ injection it is necee«ry first to eipo*o 

the nerve under mfiltration anesthesia, and then with a fine hypo * 
dermic needle to inject the sdutwii mto its sahttance, care bring 
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t>v»m not to Ktr«teH t}M ncm tnmk tightly *nd to csum coofodg 
tUe pa^Ti- fvnw m 18 ^ amputated a l«g after m}ectianB of oocame 
mto the adatk) and aztiedot eroial nerree, and operatKos hare 

been done in the upper limb after Injeotiana mto ibe biaehul plana. 

The ptrtnenvl method u beat Oliutnted by the ancatheca pro- 
dnced In the hand by mjeebocu of the aolatioQ m a ring aimmd the 
vrlft, eapeeial can being tahen to mflltrate the tisaoea onnmd the 
median and nlnar n er rea. 

Befoul annadheaia u of great valoe in the upper limb. It is 
prodoi^ moat oonTemently by mjeetlng the bradiial ploxoa abore 
the olaTiola aa it Qa on the drat nb at the enter ode of the eobelaTlan 
artery Operabema npon the thorax for empyemaa, for drainage of 
the plenra, and the more axteoaiTe operatiom inTtdrmg the reaeotion 
of nba and eartilagea, are generally earned ont under regional an«*- 
theaia. The Intercoctal nerrea axe bjected in the anbeoatal groore 
behind the an^ of the nb and a nf^onal anaethtsa ia piodnoed 
Thieh inolodta the whole thkhneoB of ^e cheat-wall and ooireapcaida 
to the diftnbntkm of the bjeoted nerre. 

A 'Venooa •xuD*thoci*.*^Thn prooednie waa btiodneed by 
Bwr and is empkryaUe only on the oxtiamitMa. The ertramity u 
fint rendered btoodlan by the appheatdon of aa elaatio bandage 
btdow npwaidi thia u than unwtnmd, except for the npp« two or 
three tozna, whloh ahonld be a ttttle above the held of opecahon. The 
part below the latter u then enveloped with another ehutto bandage 
■o that there is a bloodleoa area between the two bandagea In 
irea a rem u selected closer to tbs proximal than to the distal 
bandage and la exposed under mflltiatum ansatheeia. A ^annnla. ta 
brtrodneed, directed parTpheraOy bto the rem, »nd 20 ox. to flO an. 
of a 1-per-cent, snhrtifm of novooain m isDtonie aalt aohrtmn is 
mleoted. As a role, the flend flowa In with ease but oeeanooaHy 
probably from the preseoee of ratvea, it rofnMa to enter After a ane- 
OBKfnl mjeetton, anaathada mpervenea m the area be t wee ai the two 
bandagea ( direct anawtbens m abont fire mbotea, and m the 
difUl portion of the limb (** mdzreot anaatbeda very aocm after 
warda Biec ednsed that at the oomplstion of the operation — 
aohitioa abonld be introduced into the vean ao aa to remove the dmg 
from the part and thna prevent Ha nulden entry mto tla goienj 
circnlafaon. 

On removal of the bandage, tbs anaothana diaappean almoot 
immediately therefore it u sdnsaUs to looaen the bandage momoi 
taifly to pick up the larger TWels, and then to reapply h qniflUy 
before eenaatwn reUi n ia, so that there mar be no pom damig the 
ratoimg of the wtnmd. 

The operation ean, u a mlo, be eonduetsd m the am of direct 
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or xndireot onaethoKi*, and RinpnUtionj tlirongh the tlugh, efmmfmt 
of tie dbow jomt, end e u nila i prooedine* iive been Bnocenfally per 
formed nDder acttetirtia procured by tbw mean*. 

Wide generally applicable, this method of mdoemg wnaTgy u bu 
•*^*>r*l disadvantagea, Firetlv it may fail owmg to the of 

Talvee fundeimg the entrance of the eolntioiL Secondly the tightly 
applied upper bandage la sometunee ve ry pamfol tha objection, 
according to llombnrg, may be overcome by p1*^g another bandage 
directly beknr tie prozunal one aa soon aa ^le ansatheau ia oomplet^ 
and then removing the fast bandage. Thirdly tie iiptd diaeppear 
ance of tie ansetieau does not allow a completely pamleM fin«h to 
tie operation if the wound la to be aewn np amoe tbe reacthe 
hypozzBzma ioUomng the nnminta which haa been prodsoed giTtt 
nae to marked haemorrhage. The method haa not be^ m uae 
oiently long to permit a dehute opmion aa to ita ultimata uaefotneeL 
Local mjeotion of drogi mto ortenee aupplymg tie extremittea haa 
been tned experimentally on doga, but hu not been used on the 
human aniject. 

It tt impceoble here to give a complete deeeziptian of the teeh 
Digue for the local anjcetietuation of all tie areas of tie body by 
the vasous methods dwenbed, bat it may be said that the method 
of local i&£hra&as comhmod with as attempt to mjeet around the 
nerves gomg to the part la tbe most genenJly applioahle. Only a 
few of the more important pomts m tbe anjesthetumg of the vanou 
regKma need be oansKlered. 

While certam parts of tbe body ate more or leea inaenaitive to pain 
fol stunni, others are etpeoally senartira, e g, tie pasetal peniooffun 
and the penoffteum- It must bo clearly understood that vioient puD- 
mg or drmggmg alwap causee pam, no matter bow well tie area of 
the operatKin haa been mfiltrated probably owing to tbe Ud that 
the draggmg n commumcated to tbe non-anaslietaaed tiesues there- 
fore the opoation must not be roughly perfatmed. 

Application in special casern. — While tie visceral portion 
of the jmltmetm la mienaitive to the ordinary painful stimuli, nch 
as pmching, cutting, etc., oonaalerafafe pam and ebook are caused 
by dragging, probably due to comnnmicaticin of tbe puD to tbe very 
senaiUve parietal layer Tbe abdomen can always be opened pam 
leeely under local infiltration amcetbeBa, It Is quite easy with s fine 
ehsTp needle to rtcogmxe tbe vanoua anatomical Undmaita. For 
fnatance, the anterior sod postenor layers of the sheath of the rectus 
abdominia muscle can be defined, and the injection made right down 
to the peritoneum No doubt novocain a occaeooally Injected mto 
the peritoneal cavity when the tnbpentoneal tissues ate b^g infiK rated 
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bak tUt ftppcan to b« b*rtnleM. Affjmtbwn o( tb« apper part o[ 
th« abdomuttl tiH can ba obUmad by mjeehog tbe Icnr«r mtet 
eottal netret babied tba Utcnl etftanaoiu bnaobo, aed a regional 
aiUDathecia la prodoeed wblcb baohtdea the whole thkhneas of the 
abdominal wall and pentoneom. The opezation of giatroftomj la 
conreniently done with t>ii« form of an—tbtaia. The pentoneom oret 
the niao foaaa can be aafdj hiflltrated from alon pancUuea aboat the 
anterior aapenor Qiao tplne, thoa pennittzsg the palnleea performanee 
of appentfioeotomy The diaadrastage of local amoatheau for opera 
tiona inrdTing the patoneal eavity U that the pain due to poChig 
on the Tiaoera cannot be eliminated, bet even if a abort penod cd 
general anathesta is neceasary for nich manipulations the adrantagee 
of the local anjectheu for the greater part cd the operation maj be 
Toy great in an old and feeble padenk 

An important point in the teohniqne o! local or regional anca- 
thtsa in any utoabon ta that tbe in}tctKm ahonld be competed befoie 
the trnna are opened, becanae the tenson under wbioh the injection 
ia made la a T<ry important factor in the tboroogh eoaUng of the 
tiMoea with noTooain. If the injection u made mto an open wound 
the adhttaou natuxally foIlowB the line of leajrt rasetance. 

In the Mofc, apart from tracheotomy which le easOy perfosned 
under local infiltnboo, thie method bae been meet used m enlarge* 
menti of the thyroid gland. A deep mStrabon la made with a &e 
aharp needle arWad the upper pole of the thyimd, apeoal attenbon 
being paid to injeotlomi behind and m front of the atemo-maatoid 
mueclo into the regum of the cervical ^lexua. After these Injections 
hare been made, it will be found by expanence that moat of the a^m 
area la anmthebo any parta whuh are found to be itill aencibre 
ihould then be ansathebxed by local infiltration. 

Owvmetston m another operation which it ia coTrvenient to per 
form under oombmed local and regional anaestheaia. The Injection 
a beet made in a ring round the bass of the penia, ipeaal attention 
bemg given to the loose taMuea on the ventral atpeet of the organ 
aa m thia ntoatioQ it b more ififfleult to obtain the injection u^et 
the piJimu which b so eaten till to toccesa. 

Operations on the ibtU may be eanly performed by making a rmg 
mjeebon around the area to be attarked while if the mfiltrabon 
b made mto the perieranium it u poaaible to trephine tha aknlL It 

haa been found that the dura mater — orer the vault, at any rate 

b msennbve to ordmaiy operative mampnlationa. 

Aa far aa fmnU are concetned, the eartaagercovered 
normally msemitive to pemful atmiali, but the Ilgamenta gynona] 
memb ea ne are not to They can be rendered analgede by mjectwn 
of the lohitkin mto the joint cavity ao that bv thb meaauie, coupled 
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Brttiih lurgeoM. Thii imgeon tnbrtltated ^ocow for tb* todlura ctloride 
of Bier and Chaprit. with the object of obtaWng a •olattoo ilIgbtlT be*TW 
than the CCTobro-cpfoal dtdd, and one which wonid be leaa fuoBiofj^fc and 
more nearly botooio with that ftnld- He pnbUahed detalla ot 100 eaaea b 
thk year and of 200 In 1908 

Ajifttoinlcttl polntft^— 1 The apiftol theca er tantli £ro(n the 
foramen magnum to the second sacral vertebra. 



AaC«rV>r caM akn*. 


FJf 190— The spinal rein*. 
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(/>vw( UemJ tfmmum Analtmy ") 

2 Tbo krweat point of the spmal coni within the tbecn is oppo- 
nte the interTertebrel disc beWeen the fiiat and second htmbar 

rerfebro . . , , * r 

3. The depth of the theca depends on the phyncal darelopment oi 
tha patient. In tbo adult hi arerafo depth u 2i to SJ iDches. 

4 The only veowU of any rntporUuca m spinal analgesia are coo 
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tuDcd in tb« epidmal ipftoe, Thoy u« the two langitodiOAl tcdotu 
tronlo, tmited bj truaroise bmoohaa opponte the bodies ot tbe 
rertebrci, with which thej Ue m eootaot, e*oh being sbont 4 mm 
from the line (Ftg 100) 

C The Ime joining tlw highest pomU of the arestj of the Hu puses 
between the third sod foorth hEmbsr Tertebm 

6 The tmmediste posterior r^tsoos of the thscs in the middle 1ms 
sie, from behind forwsrds, the skm, the ■nbentsneoQi fst, the sttprs 
spinous Dgsment, the intertpinons lig^mt, ths intenpeoe between 
the ligsments suhflsTS and the sieolsi tissiie of the epidorsl space 
whh the Terns on etther aide. 

OhonuitAn of the oerebro-eplnal fliiid> (See p fris ) 
Indlo&tioiu for the employment of vplnaJ analgesia. 
— ^nds method may be used with advantage — 

1 Where the operation Is complicated by the presence of 

(a) Respiratory tlansin. e^eciaDy branchial and traoheal 

obsmietion. 

(b) Cardiac dssease, espeeoslly doable mttral and sortie lestoni, 

(e) Acute or ohramo infiammatbn of the bdneys, 

(d) AAtia aneoiysii 

(e) Thyroid eelaigement. 

(/) llarhed atheroma. 

(^) Sttipeeted statoe lymphatsms (possibly) 

9 Where operative procedure Is hamper^ by engorge 
ment of the parts and consequent persistent oozing of 
blood a.g. — 

(a) Reotal operatsocia, with possibly the ezoeptaon of hcmor 

rhosds, m whieh some engargemeDt is rather aa 
adTSutaga. 

(b) Frostateotomy espeelaDy soprapobie. 

(e) InturesKal operatkcs gesaidly 

3. In operations where extreme relaxation of muscles 
and the absence of straining and postoperative vomiting 
are especially desired 

(a) Appeodicectomy 

(b) Oolostomy 

(0) Entcfoctcimy 

(1) Ail p<4tio operatuca 

(*) ATI liTTiW 

4- Where the operation involves grest shock *.g 

(a) Doable ampatadona. 

(b) Ampotaticni at the h^jomt. 

(e) Amts intestinal obstraotum. 
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Oonti'&i-liiiUoatloiis.— ^aoh diSereuce of opuuoo m 
brwioii of the labjeot. ilany Continental irntcn mention oU tge, 
extareme youth, atheroma, eeptu, eyphfla, gangrene, and nerToni 
duoBMe an anfmtable conditions. Syphilia is no greater an objeotioi] 
to Bpmal analgeflia than to other inrgiQal procedtirea. Ab regtidB 
gangrene, the nae of ipmal analgwios, unless oombmed with soma 
preparataoa of aaprarenal gland, does not appear to mrtitte it nor 
promote its spresid when present. 

Adiranta^efl of >plnal^ana]^efl1a. — 1 Pn»perat»t* dam 
twn u neither neoeaeary nor wbo The patient may with adrantag* 
be fed before, after and, if necessary dnnng operation the great 
gam to elderly and feeble snbjeots is obvioiis. 

3. The prsMntwn cf fodoptrahve liock u perhaps the greatest 
of all advantages of spinal anesthosia. This oharaotenstio of the 
method m moat valoabla m those oases m which soveie and prolonged 
operations are to be undertaken on patients m comparatively good 
health. In oases of disease or injury where shook u already present, 
the prdiminary fall of blood pressure which may be occaaoned by 
the stovamo u auoh as to outwe^h the admatsges posaibly obtamod 
by its use. This was demonatratad conolasivdy in the suigtiy of 
the War Spinal anjaathesia was not of the valne that had been hoped 
In cases of severe injury In other words, the nae of spinal arueatheaia 
u to avoid the onset cd ahook, bat ooce shook is present the dangeza 
of the method outweigh iti adrantagea. 

3. Ifasrvlor relaxutioM is one of the chief features of spinal anes- 
thesia. It is more complete than m any other form of anesthesia, 
and its vmlae is great m abdommal mrgeiy especially in strong, 
Tigotoua, muscular subjects. It is very vnltuible in the opeiatloni 
of prostatectomy and it Is perhaps not too much to say that some 
oases of large Itredacable hemiaa oould not be undertaken withoot 
its aid. 

4, The dojiper of tvddan atpkpaa from falling beck of the tongue 

and inhalatiou of vomited material u dminuAed, but it abould be 
remembered that in spinal answtheaia for aoute abdomin*! 

aurgary especiaDy acute intestmal obstruction it a by no mean* 
uncommon for the patient to become unconacioua. In these or 
oumstancea measures must be taken for dealing with vomited matter 
as m any general anastbe^a, 

6 Ntnout apyreiensitm —In some patients, espeoaHv nerrous 
TOnen the dread of general anesthesia amounts to pcsrtfvs terror 
When the fact is realized by the patient that no pain will be fell 
although ocmscioouieM iy the phenomena of shock which are 

partly due to fear ere j ^ 

« V" of lit 


i required for the eft ab G » h 
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mtnt ol tuii]g«tla vaiiei iram foor to tAA mhiotos, aj»l^ u cilesimn{( 
opeationt be undfiit&kBX at onca> tho delaj attqndoai upco. gescnl 
anjBctlMsui b enttnlj aroided. Pftiineal cpenticu con tlvaji bo 
began ia frooi loot to fira mmato*. 

7 Venoui tngvrgemady dnunv^ and vowaUng or* oboott— A* 
tbaro U no nspmtor^ tpum then U no bo^nid preisnn on the 
Tenom iTitem, oonnqDentlf each opentionB u Bicbwm cd the 
netom trii^ ptostatectomy con be comiacted mth little loa of blood. 
8Bght retehi^ be Men now and then, hat it eerIj huts more 
than a few moments and does not endioigtir leapoimtioa. Btrsming 
b nerei seen except ss the remit of this ntehing 

8 Bpmsl snosthesia b of the gnsttst poesUe tsIos m oeufe 
feptu eoTidtiiotn sooh ss soote osteo-mjtfitu snd sppendkatiJ 
eapeeisllT^ in ehOdron. Pstients safienng from theae conditions sre 
psrttoolsrly prone to tbe compGcstkms of pneamoxds snd 

It Is therefore ohrioaslj sn sdrsntsge to svod s geseial sncsthetk. 

Q Rtifnlim eonsooursm — ^This, slthcra^ ocnuadcnd dis> 

sdrutsgeoas bj some, u often s grtst help for in esses in which s 
Ispstotamy has dbclosed some eondrtioQ onsospeoted before open 
tMo, ths oonsent to farther mterforenoe on st once be oMsmed.. 

10. Ths semoes a spaevd sierse eon bs iitptnmd nth, ths psbent 
bdng, ss s role, rvty weE sUe to msnsge for himself on ivtmn to 
bed. 

11 Tie presoKe fnends tmmediaidy afier opertawm u possible, 
snd. iltboogh nndesirsUe, ms^ yet be Imperstirelj neoewsiy for 
bumess ressons. 

13. In tid shssitce ef os oMot i kt i ul, especasUy in oot-of-the-vsy 
parts of the wodd, spinsl soslgetts b often of ths greatest servKe, 

19 In oases where patients have nnsvadshly to be operated opem 
after a foil mw*] , the washing oat of ths stomaeh often indoocs ooEspsa 
s/uQ boMch u wo bar tpuwl owofjrcsvL 

14. Ths cost cf eU tptnal analgena ts aucA lover than that of ether 
or ehloTofoTXO. This is a verr great sannR m hospital practice. 

DlasulTSOits^BS of the method. 1 Seientxon (f eontetoui 
wssr — If it b soioTiilj orged that it b xmdesiraUs the patient 
thonld tea things which sdght fii^t«n InTn , cn hear rema^ 
not mtanded for bun. the remedy b sery lunple. A s ci een tmngni 
■I shown in Hg. 194 wiD orenroine the flnt, and some damp cott^ 
wool m hb call tbs second of theae objectlocs. 

3. The fpeoal dossers referred to btsr (p, 76S). 

3 Ths waecTtataty of the msihod as to — 

(s) Bneceaafol perfannaace of b^eotkon 
(h) EftaUnbment of eumpitU analgesia. 

(e) Doratiob of analgesia. 
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(iJ) It* wgaknty of dirtribution 
(«) It* probable ha^gbt. 

Tbc» questirau are dealt with later 

L Its mumtability for obYions mioix*, to pysocolcywal opera 
itoju in tie Itiiotomjf pottHan, 

ITairloiu amenta for tbe indaotlon of anal^eda.— Up 
to the present tune stt sabstopcee eepooully have been need in 
country and abroad. 

1 Cocaine was the earlieat analgeaio used for mtraapmal injeo- 
taon, but owmg to its highly tozu properUea it has been definitely 
abandoned as dangerous. 

2 Eucaine has not survired mote tKjm a bnef It wu 
found to be quite unreliable m its ©fleets, although much lea 
toxu than cocaine. 

3 Tropacocalne has been much adTocated by Leedham-Green, 
who has kindly mppUed for the preaent article t^ foUowmg notes 
of its Gharacters and use — 

It ti Imb frwjuently foUowed (than stonJne and DOTwain) by on 
please Tit aftar-aSeeU^ soeh M beadaehe aad Toi dU ag The lU^tsiM of 
the aotfoB of tropaooesine oa the iDOtor f^Tk haate s the peasIUlity of the 
resptratocy moadsa being Interfered with ** 

Leedham Green usee 1 to 1 6 0 . 0 . of a 5-per-oent. solutioo to which 
be adds 3 to 9 00 of oer«bn>«pmal fluid before Injection and he 
draws attention to the decompootion of the drag by soda solutioo 
He has sbandooed the Trendelenbarg po&rtion. The average dura 
tion of pji*lg wMn. IB 1 5 hours headaohe is noted in 6 per cent, of 
cases, and shock tt abeent 

4 Alypin is a denvative of glycenn and is neutnl m reocticsi. 
It has bera used abroad m combination with sopraremn bocate. It a 
claimed for it that it u len tone than cocaine, and that it produces 
no bad after-effeot*. This, however is denied by Braun, who says H 
has produced " local tiasue-irritation and gangrene. 

C Stovaine is eoInUe In water and slightly add m reoetbo 
Barker ■ eolation, prepared by Billon of Pans, is the most convenient 
form and contains (KG grm. of ftoraino and glocoee respeotivefy in 
each cx, Thu eolation is non irotating and only slightly tone. It 
has perhaps been more largely used m this country than any other 
analgesic. It is incompatible with merenry iodiQ^ iodides, and 

6 Novocain, the most recent of the analgesics, is readily solobli 
in water and is neutral m reaction. It can be boded without docom- 
pontlon and is much less tone than cocaine It is used in 5 -per-eent. 
Bolntion in doees of from 2 cx. to 3 cx, oombbed with supmenb 
borate, which u nnnecessary ond certainly inadnsable. 
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Prepomtion of patianta and iiutnanmta.— {{o tp^dal 
diet it re<]uired as m tbe case ot general annetbeaia, but wbera tbe 
patient b old or feeble, light noumhment thoold be gimi joct before 
opemtjotL It If rerj important that the rectom fhotdd be thorooghl/ 
cleared before operation, owing to the marked lelaiatwo of tbe sphino- 
ten m spinal analgesia. The ote of ponotme must be treated jost 
as If an operation were contemplated ^eie a compre ss bang applied 



the night before. In orgeoey operations the cleansing most be very 
thorongtw the part betng treated wfth tT^rpentln^ etbsr soap, and 
spiiH. 

Prermu to sterfhxatkni, the needlea, eawnnhi , and syimge mnxt 
be freed from all trace of grease by immsnlon in ether They are 
then boded fa the osoai way «n£h%r &le of seda or an$ oOefi 
After nse the graatext care mnxt be taken to gnaid mst, imee 

otherwise there u erery probability that on the nert occasion tha 
cammla will refuse to pass through the needles, aoi be bent or broken 
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InstramenU used —By far the beet of tbeee are tie lyrinje 
and noodle* designed by Barker (Fig 101) The fonnar oonalati ol a 
glaaa barrel m metal mounta, 'with a worked metal plunger graduated 
to measure 2 cx- each of the drviaioni being nbdfvided into fire, 
and each robdiTicon reprcaenting 1 eg of itovame and 1 eg of 
glucose. The needles, mto the ihonlder of which thw noido of the 
cannula accurately fits are fn. in length, anrl have their points 
berelled off at rather an obtnao angle. They are fitted with styieti 
similarly berellod having a tooth which fits mto a slot out in the 
thoulder of the needles, to ensnre the bevelled surface* accurately 
ootreepondmg The cannola la made to peas easily through ths 
needle* end to project about 1 mm beyond their pomta. The object 
of this may be thus explained When the point of the needle is 



Fig 192. — Showing (a) use of f nmil*, ajjd (i) acddectsl 
loo o! analgnU which it Is desipied to prevent. 

introduced mto the theca and Sold w obtained ha further advane* 
should be arrested it is poasbfe at this momect for the point to be 
m the theca and the base of the bevelled opening in the epidural 
space (Fig 1D2) Thus, whilo fluid may flow out, the analgeeio msy 
pass almost entirely mto the epidural space and be loat there. Zf, 
however the cannula be used h acts as a director passing Into 
the theca and doing no damage with its blunt end thus the whole 
of the solntlon may be safely lodged m the theca. 

Foaltlon of the psitlent. — The patient may either be made 
to sit on the operating table, his legs hanging over the edge. sM 
hu elbows resting on liis knees, the spine being tims well flexed and 
the ipmous processes widely separated , or he may be placed upon 
the aide of operation, his thl^s weD drawn up on the abdomen 
and his head faDy flexed npoo the chest AJthoogh the femer 
position greatly facilitates the performance of the injection, It “ 
a good one the sdution tends to sink to the lower end of ^ 
and remam there. Further tbo amount of movement required to 
place the patient m the supme poaitJon after Injection appear* to 
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affect tbe even flow ol the aohidon towards the dorsal regkm, aad 
thU frequently interferes with the erenneas and completeneas of the 
lateral poaitioa, althoogh a little more awkward for the 
m rgwin, gfres the best resnlta. 

J>et«rmlncUlon of dos&^o. — Only a general indication of the 
dosage can be given here, as mnoh depends on the age, weight, and 
condition of the indiridaaL The tuoal dose, howerec may be taken as 
that which win suffice for the pexfonnanee of a hemial operation m a 
healthy male adnlt For this pnipoea — 

The dose of tropacocalna may be (MKS to 006 gnn (1 to 2 cx ol 6-per- 
cenk solntum) 

„ „ alypm „ „ 1 to 2 ex, of a 3 per-cent. aoIntloQ. 

„ storanie „ 003 to 006 gnn. 

„ noTocain „ „2to3oxofa 6-per-cent, solntian 

It most be remembered that patleota may exhibit an idiosynorasy for 
the dmg that penneal operatuns leqaiTe the imalleet, and epig aitri o 
the largeat doaea. It ahoold be the role neret to gire larger initial 
doasa than are neeeamry 

lAndmcirlui for InJooUonu^The rite of pnnetore sbonld be 
striotly m the Ime o! the back, any of the feror Ininbar inter 

ipaoea being ehoeen, that between the aeeond and third epinea being 
the most oanreclent. Acoodiog to Toffier a Ime drawn innsremly 
be t we e n tbe hi|ha>t pomU of the iliao oresta crosses the foorth lombar 
spbe the Isrel of thn line is liable to slight TanaUoo owing to differ 
cnees m the width of ths priris and the derelopment of the inter 
rertsbral dnoa. The matter b not of nnpcrtance, smoe the himhar 
■pines are easily dbtmgoisbed, and any of their intenpaees may be 
utilised. The first or eeoond ^woe ahoold be ehoeen smoe, owing to 
the decrease in diameter of the theca towards the ncrum, the lower 
■paces require greater aocnracy of dueotJon is introdocmg ths needle. 

Whh the patient m the lateral poahion it b well to note the posi 
tKQ of the ipmea above and below the piopcsed nte of ponotore shiee 
there u a tendeney for the ^Ine to lag in thb posture. 

Th« Injootloii. — The patsent bong m positioci on the table, 
(As head end of wAul u digJuIf lonrod or (As prim rawed the 

compress U ranored and the part sponged with spmt. The site of 
pnnotnre bemg marked by the tip of the fmefingei of the left >i»"d the 
noodle carrying lU stylet u held like a pen In the n^t (Fig 183) The 
lUn IS riifAdf frosen by the ethyl ohloode spray (too *n applk* 
tion of thb u apt to tnm the pomt ol the needle) and the being 

entered Just briow the spnwms pro co i abore, u poshed directly for 
wards lot abont an moh and a half. The stylet U now withdrawn and 
the needle agam poshed onwards till the appenranee of fluid bdeates 
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tli4t Uie tlieca Hu becm entered thli I* nxiullf ftt k depth of from 
to Inch. Expedeace toon eoAhlu one to recognin the toiu 
tioQ o! punotniing the dnnu About 6 ao, of the fluid U allowed to 
eecape, and the c^pnnlA, mounted on the tyringe, which haa pren 
oqjIj been filled to the deaired doae-madc and freed from air hnbhlea, 
b inttodoced into the needle np to the thonlder The mjectwn b 
gently made, and the needle and canmiia are withdrawn together It 
U mdte nnneoepary to aeal the pnnetore woond in any way The 
pat^t b left for a mnntte or to on hb nde, Oit ’htad bnruj wefl reteej 


Fig l&i. — ^The dta of operation ocreened irenn patient a tIcw 

on a ptOow at the end of which time be u gently rolled orer on to hu 
hech, a itenhccd tewd bemg placed beneath the Inrohar region. For 
ten minntea the head b kept wdi taued eo that the fonmen magnnm a 
alwayi on a higher lord than the fonlth and fifth dorul epinea, which 
thonld form the lowest point of the back os. the taifie. The panotnre 
tardy canaoe any pam, oven when the aptay b omitted. If however 
aa oooaiionally happena, any o! the cordi of the canda eqoina, or the 
penoateum of the vertebiw ahonld be tonehed. pam u at onoe felt, and In 
the former oaae ita itferenea to one dda or other indicatea the error In 
direction of the needle. 

The flow of fluid variea greatly In ita actmty and it U found 
that a feeble flow generalty precedes a feeble and irregoler . 
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Indioations of nooesafol lojeotlon, with relative 
thno* of ooonrroxioei* — ^Thc ondsncei of the BohiUon lujing 
reaohed the epmal theca may ia their ohionologioal order be 
enomeisted u foUcnre — 

1 liOa of Imee-jeda. At once^ 

i ScnflBtion of warmth and tin gHng in the feet One minirto. 

3 Loea of aremaateno and plantar reflexea. Two numitet. 

4. Norntmeoe of feet and *7>lr?<ia^ and AnaTgapa of pennenm, penii, 
■orotxun, and rec t u m. Three to foni mmutea. 

6 Lose of motor power m legi and analgesia to groma Fire 
mmutea. 

6 Analgesia to and often above umbihcna Six to ten minnto. 

By meana of a pm pomt the nae of analgesia a asoertained, and m 
soon OS it has attamed to some above the site of opeittioQ 

the table is levelled, or the pelvis lowered, but the fclxenft lead u 
sitU iept tceQ nutd for ten wutttda 

By means of a stand oarrymg a sheet which passes across the 
chest the nte of operation is entirely soreened from the patient s view 
(^g 1&4) and the operator can prooeeid 

Height of anaigeaia neoeaa&ry for oert&lQ opera 
tlono^The paases of! m an order reverse to thst of its 

induction, and a margin most be allowed for this if the operation n 
to be oompkted ptijdeasJy Pnrther this resolutloii proceeds com* 
paratrvdy rapidly twenty mmutes often sufficing to clear H from the 
rnnhibcna to the knees therefore analgesia ihcmld be eftahUahcd to 
the followmg levels for the operatkms meoitiaDed — 


Operation 
On legs 
On thighs 

Genitals and rectom 
Apperuhceotomy 

Hyiterectomy and pelvic operatsons 
generally 

Inguinal colostomy 
Laparotomy above umblUcns 


Analgaw reywimi 
To groins. 

To tanbUiOus. 

To enadorm cartilige. 


To daviclea. 


When the operation u nearly completed and the analgesia shows signs 
of resolving, rt is well to begm sutmiiig from the top of tho wound 
pTwl hero it may be mentioned that in cases of double bemin the upem 
tkm ihoold first bo done on the side oppotxle to tiat on wluch the 
patient was lymg at the time of mjectloo, nnee the analgesia eonuttonly 
bits longer on the lower of the two sides. 

Phttnomeiut on the table. — In most eases the whole 
lion u nooompliihed without difficulty to the surgeon or discomfort to 
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Uw patient, FffiniMM pallor tod neeaiing accomptnicd by 
reyw r y if aiU romUin; tre, bowerer ooctaontlly wau Thefo pbeno*’ 
mena an probably toxlo m origin tbey nnally appoai In tba 
firrt fllteen nunatoa and rartly Last (or mom than firo muntua, and 
after tbor ecaatioQ tbe pnh«nt renuuna perfeotly comfortable Com' 
preanon ol tbe abdomen toema to benefit tbe patient dnong tbe 
proscoce of these symptomB, bnt ot this there U at present no proot 

In rarer oaaea, where the analgetla baa nsen to tbe cUricka, a sense 
of (AtQiKes* oftd <Aicene$; witbont pyteso, has been noted 

Whb blgb analgesia there are at tones an aluratum of rtrpxru^ 
twn resembling “otr Aw*g«r” and tiuMlUy to am^k there a do 
oyanosn or increase of reapiratory tbytbmt and tbe cooditwn is oleaiiy 
doe to paitate ot tbe InterooetaL moedea^ tbe dmpbragm alone carry 
ing on TespLzaUcin. 

Pnopuai ii oeeatLonally seen coaotiy as in casea of ftaotiirs of 
tbe oeiTiaal qihie, bat It is not alwaya dne to bigb analgesia 
Rdaxaiion of lie fpkxneUrt u ehaiaotenstio of tbs metbod, tbera- 
fore oaretol eraoaation of the bowe4a before operation, and ponbly the 
proTUBffli of a pad of ootton-wool in tbs pennenm whan on the taUe, are 
leqmied. 

PapiSary di<mfat bare been seen, generally m tbe way of coctiaetion 
or ineqaallty btrt they are care and tranasut. 

Tkini u frequently eomplained of. espedaDy in asKidstion mtb 
palktr and sweating. Ko treatment of these latter symptoina » better 
than tbe ssrua^ng of the former 

Samtlon of analgealsu—Oase for case, smsH doses mean 
abort analgesia, but the rererae is not always true. Ifothing raiies 
BO much in thn prooadore as the daration of analgesia la different 
indlralTtaU. Tbe aTerags darabon resnhzng from a dose of 6 og of 
storame in adults u fifty mmutes, bat it s at tnnes as long as mne^ 
or as abort as twenty Ai a rule, a good fiow of cerebrO'^mal fimd 
and a steady nse ot analgaaia means analgeeia of high level arn1 Vmg 
Hirra ttf'. Bsmovil of exoeSBiTe amoonts of fiojd tends to very 
rapid nse and to sborter analgesia Tbe lajeetum sbooH iKrt Lm 
made where tbs fiow of Quid u poor In most cases tbe effects of tbe 
injection will be found to here psased off in tbe ooorse of from one 
to two booia, tbe knee-jeika bemg tbe last of tbe fonctiona to be 
re-estabbabed. 

PoatopamtlTe pheiiomana.''-Iu tbia eocntry the procedure 
sterna to hare been imgnlariy free from unpleasant ssquebe but on 
tbe Cootinent, where opbuoa vanas greatly as legaids dosage, potl- 
tion. teohmqae, and ckM of pstieat, sncb pbenomma have betn 
reported from time to time. 

Tbe simplest sequebe met with m ordmaiy ebcnmstancet are Ikod 
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acA«, 6 ao t a etg, jxiui tn tMe Ittnb^y ttehtea and py nxt a, Pynaa* ■ 
^^7* preBent, bnt the tmnperatTir© aralj’ acgei «baT« 

101“ Ft and commonly tabfflde# on thfl soctrtid or third d*y BoIitoi 

conaden the effects to be aa mnoh doe to the vebde aa to the drug, 
once atenlued water i« of itself capable of prodocfiig mch lymptomi. 

Those tequelffi are said to bo oommoner where ftovame u anplojed, 
bnt this probably only menca that that dmg haa been far more cxten* 
nvely naed than any other In the oonrso of ovor 800 cum at 
the Seamen a Hoapit^ Greenwich, no aenona sequel* of any kind 
wore met with* Many wntera however apeak of tropaoocaine and 
noTooam aa bemg less toxin than other anwlgwlpn- The following 
pomta should be noted aa matring for safety — 

1 Cocaine should be entirely abandoned* 

2 Fyasmia la a contra irwltm inmi to spinal aHhoogb 

simple sepsis is not neoeasorffy so 

S Prepaimtiona of suprarona) gland are probably dangeroua to ths 
ntalrty of the oamual oelU of the cord* 

4 Unduly high analgeaia should not be purpoeeJy aimed at. 

The Onrendelenbar^ poaltfon—ne pioneer woiken of 
apinal anawtheaia coosdered that there was nak of the bjected drugf 
either diffusbg or peasing by gravity up to the medulla and so eaoibg 
complete respiratory paraly^ Oimaeqaently patients were kept on 
the table donng the operaboo with the head oonaidarably raised, 
and also nursed in bed afterwards in the raised poation* On theae 
grounds, too the Trendelenburg poarbon was coDudered nnsnitahle 
and dangerous. Now it haa been abown that the atoyaine m its 
heavy aolabona cannot be moved by gravity after a few mniDtea, 
certainly not after eight to ten nunutea, and that with the hghter 
iohifaons which are now aometimes used made up m nonnil saline, 
diffusion 18 complete sad the line of analgeala fixed m about the asnis 
time so that it la unnecessary to keep the patient a head raised through- 
out the operation moroover h has been ahown to be a disadvantage, 
tending to lower the Hood preseore and so increase the risk of pallov 
sweating and vomiting It la even permissible to go a httle further 
and use a ibght Trenddenburg poation even whore the operation 
doe* not require it b order to keep up the blood prcarire. SfinaJ 
an«tbeaia is now extennvdy oaed for long operntlom, sooh as 
Wertheims hystoreotomy and excision of the rectum, b which opera 
tiona tho prevention of shook and mnsoular relaxation are so valoshlt 
The only diaadvantage of the extreme Trendelenburg position u the 
discomfort to the consdooi patient, so that a httle gen^ anaistheai* 
or scopolambe and morphia are generally used for psychic rtasciia. 
Any danger that there may be b the Tr^deubnrg position is no* 
assodsted with reapiratory paralyaia, hot is due to the wdght of the 
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abdomlotl visoera pmdng apoa tli« heart and longs. This nuj 
be eerioos m a Ist patient, so that the Treodelenbarg poshum shoold 
slwsj^ be sttsined Terj grsdaaUy and the steepaeas of the slope 
dlmimshed at any time li necemtj 

Oauacts of fallars to entep the epinsd theca. — 1 The 
■plnea may be Tery doeelj set the veitehial oohimn may he oeteo' 
arihntle ot the seat of an old mjnry 

5 The theca may be of very small diameter toogh, or thwkened 
by old paohymeofagitia. 

^ The necdlfr^>ocQt may be blimt, or may be tmned by eneoim 
tenng booe danng its passage, and eo may pnih tbe theoa before it 
wrthont perforating It. 

4 Inaocnzaoy of direotlon may oatiy the needle to ooe side or 
other thf^ may easily happen if the patient a body u tvisted on the 
table. 

6 In Tery stoot padetcU, in whom the bony landmarVi art absent 
accurate }ud^ent U DBeeuanly replaced by pore gneMwoik. 

Cfcoapa of fallar« to get a good flov of oerebro- 
spinal floid. — 1 In old and wasted patients deBaimaj at Btud 
may be the oanee 

5 In Some cases failure is probably due to ths rush of Sold earry 
ing a nerre eoid. oc a fold of aitchnoid, agamit the onBoe of the 
needle this difieolty can often be got orer by rotating the latter so 
that the oriBoe faces m a different direetlofL 

B. The theca, m stead of being pnnetured m the centre, may be 
catered at one side or tbe needle. If pasKd too rapidly with the stylet 
in place, may trarerse the theoa and emerge on the antenor surfue. 
In such oasei a Tery small quantzty ot ffnid may peas oot of the needle, 
bat as soon as the cannola is inserted it* occifliie will be bloekad or 
Its point wiO pass out of the theoa and the solatum be lost m ths 
epidural space. 

4. OocsnoniTly a small Teessl may be opened ui the tissnes of the 
back, and the needle beewme blooked with clot. Thn b likely to 
happen when a faflnre to find the theca in one direetioo u foQ^ed 
by a eecoiid attempt fn another without entirely withdrawing s nfl 
clearing the needle 

OskOM of Callare to got vatla&otopy uiSklgMla. — ^Pro- 
Tided the flow of cerebro-spinai fluid has beten aotire, the drug frwh 
and oncontaminated by contact with incompatibles, ths injeetum 
propedy oocdocted, msuffleunt analgesia u always tbe result of fn- 
rufficient doeage. 

UeohsuilosLl Skid* to clngglah rUo.— ^Vbsn tbe 
logs afiar injeotlon, the solution can be mdneed to cse tn the theoa by 
nthci of two method*. 
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1 Tim mtriventacTilar pmnno m tlie bnin in *7 be dnnnmbed 
bj C4iiiing the patient to t*ke three or fcmr sadden and deep it wti 
tlons, thus causing a partial vaouam which must be met bj a 
upward flow of the thecal oontcnts. This wiD onl/asBiit toatnfling 
extent. 

2 The force of gravity may bo utiliied by imnwtjing the 

tion of the head end of the table. This may help if dcme withm the 
flrst ten mmutea or ao from the tune of mjeotion. 

S^oond InJeotlonA, — -There n no objeotun to a seoond or even 
a third mjecticm, if neoeasaiy provided the praetioe is carefully safe- 
guarded. The pomts to be oonsidered are (1) the age of the patient, 
(2) his condition on the table, (3) the amount of the original dcae, 
(4) the tune which has elapsed smoe the flrit injection, and (5) the 
orobable duration of the opeiatiotn 

If after mjection no analgeata rcenlta It is oertam that none of the 
solution has entered the theca. The ongmal dose may then be repeated 
In young subjects it is well to use only one-thud the ongmsi dose, 
smce it u found that m them second doees are more rapidly efleetoal 
than in adults, and. case for oaee, prodoee a more rapid and hi^heu rise 
on a proportionately smallar doee. 

In the ease of adults, m whom the ordmaiy doee is 6 eg (storame} 
mpifRoian fe me from the first may be met by ao additional dose of 
half the ongmal quantity If mme bme has elapsed smce the mltial 
injection and the patient ahowv no tone symptom s, the dose may 
be two-thuds the ongmal amount. If the analgesia is no higher than 
the groins, the ongmal amount may be repeated with aife^ 
case must be judged on its ments. 

The needle n^nnnla mnst never be left in sttu to provide 
against a aeoond mjection the praotioe, although advocated by some 
surgeons, is as needless as It IS dangerous. It is easy to cover the wound, 
roll the patient over and give a second injection du rin g operstiem- 
XJm of general cuueathemia with spinal analgesia. — 
It may happen that towards the end of an operation especially as 
abdominal eection. eome dragging pain, or the insertion of sntnres, 
may bo felt In such oases it may be harfy worth whQe to repeat the 
injection, gmd the difficulty may be mst by the ndmmatatSoa of a 
very gmsH quantity of a general anssthetie. Spmal analgesia h do 
contra TTv^ii?»tjiTn to thia, end a very much smaller amount of ether 
or chloTofonn will be required than would otherwise bo the case- 
Possible dangers of spinal analgesia.- — ^Experience goes 
to show that these ante very rarely They are — 

1 Septic meningitis.— This must come first on the list b«ti« 

when it occurs the condition is hppelees. With ordinary care it shcsiW 
never bo seen. Almoet the only recorded cases are those occurnng 
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In tlifi prcMOoe oi alre>dy-c«tfthlr«hwi pjvmln, wluob u ttateiL ^ * 
eontrs*IiidIcaUoii to tbe metlusd. 

2. Irjury to the cauda equina. — Altboo^b law compUintt »w 
madt bj patienU of tim pau wl^b pouts to thu scodont, tt moit bo 
sdoutt^ tbst oontaot witb tbo noodlo does tram time to time occur 
Prondcd that the pcopotare la gently performetL bttle damage can 
result and eren were one of the nerres to be pierced, tha would stni 
probably be so sinee CrQe ■ pnoboe of mjeoting nerve tnmlcs as 
a protection against ahocl Is not foOowed by any ill eSeota. 

S. Injury to the tplnal cord — Thu could only happen as the 
result of mjeoUon abore the dnt lombar spine. With reasonable care 
and a hne needle there a little probability of any damage being done, 
eren where high Injectuns are made. The slightest contact w^ the 
cord would at once be felt. It u donbtfa] even if a slight pnDOtnrs 
wenld mjnre the cord. 

i. Hamorrhftge Into the tplnal canal —Thu accident Is 
unpTobahle, and experience ahowa it to be extremely rare. 

0 PenistenCQ of paresis or parsasthesia — Tha u also 
rare, but it Is quite possible where prepsLiatkins of l oprar ei isl glacd 
sre used. It can only be due to pathologKsJ changes m the oonmal 
etQi or in the nerre roots. As an rnmeduxu ixmeegnence of the 
mjeetmn tt might be attzibated to the fonner but if i-^umTig at s 
later date and inrolmg only tb« distabataon of one nerre or part of a 
nerre, it soggeata hbtosis ixim pnnotnie of that nerre or in the case 
of monoplegu or para^degta, hemorrhage mto the spmal canal or theca. 

8 Lasting retention of urine and Incontinence of fuces, — 
little u known of these eompboatioiia, no safflmently authenbeated 
case having been repotted. 

7 Toxsamla. — The ranona analgessu dtfler in their degree of 

toxanty and the d^th of tbe toxmmia is not cmtsrely due to the 
amoont of the drag Some patieots nndoabtadly exhibit ullosyn 

erasy to eaine of them, creo m oomparattvety small doses msoffioient 
to produce high analge^ and thu must be remembered m dealing 
with 

8 Asphyxia. — ^Tlus u, of ootnse, the direct result of high anal 
Srsia. Even after the table has bean levelled in order to limit the 
hirthei ascent of the solution m tbe tbaoa the analgesia will at tones 
attam a slightly hig W level, owing probably to tbe diffuakiTi of tbs 
drug A (dose wateh must therefore ba kept on this nM as it approsobes 
the seooBid or third doml nerve-area. At this height it is clear that 
the intaieostal muscles most be paralysed and the diaphragm alone 
left to cany on respnataon. E^>eeially most tbo rise due to forced 
nispiratoty efforts in brcsichibe and aethmatso subjects be remembered 
and aOowanoe made for It. 

3 w 
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1 The intraventnoolAi pressoto m the br&iii qiaj bo HiTntnt«)iw< 
by cAonng the ptfaant to take thi«e or fottr vudden tny^ deep inipon 
twttfl, thuB caoAUig a partial vaconm wluoh mujt b« met by a i^bt 
upward flow of the thecal contenta. Thu will onljaaBut toatnflinj 
extent. 

2 The force of gravity may be atiliaed by nfng the deelmt 
tioa of the head end of the table. Thu may help if done withm the 
first ten minutes or ao from the tune of mjectson. 

Second injectlona. — ^There u no objection to a accoad or even 
a third mjeotion, if neoeaaary, provided the praotwa ii carefolly aafe* 
guarded The points to be oonaidered are (1) the age of the patMot, 
(2) bu condition on the table, (9) the amount of the original doee 
(4) the tune which has elapaed alnoe the first mjeotum and (9) the 
orobable dnratum of the operatioa. 

If after mjectun no analgesia results it u certain that none of the 
aolation has entered the theca. The ongmai dcue may then be repeated. 

In young snbjeots it u well to nee only one-third the onguul doee, 
smea It u found that In them aeoond doeee are more rapidly efeotoal 
than in adolti, and, case foe case, produce a mote rapid and higher rue 
on a proportiimately smaller dose. 

In the case of adults, m whom the ordinary dose is 0 og (stoTame) 
ininffloiant nse from the first may be met by an addibcmal dose of 
half the onginol quantity If some tune has ^psed amee the imtul 
injection the patient shows no tomo symptoms, the dose may 
be two-thirds the ftri ginAi amount. If the anaJgeoa is no higher than 
the groms, the ongmai amount may be repeated with safety Each 
case must be judged on its mezita. 

The needle wannnlB. most never be left m niu to provide 
egainat a second injection the practioe, although advocated by some 
surgeons, u as needless as it u dangerous. It Is easy to oover the wound, 
roll the patient over and give a secmid injection during operation. 

Um of cfenaral ari6asthe*f& with spinal anal^ttsla*— 
It may happen that towards the end of an operation esp« ^y ^ 
abdommal section, some dragging pafai or the insertion of futures, 
may be felt. In such cases it may be hardJv worth whUe to repeat the 
injeobon and the diffionlty may be met by the admmistiation of a 
very arnall quantity of a general anmsthetic. Spinal analge« fa oo 
contra induatioii to thu, and a very much smaller amount of ether 
or ohlorofonn will be required than would otherwise be the case. 

Possible dangers of sploai analgesisL. — Expcnence goes 
to show that these arfae very rarely They are — 

1 Septic meningitis. — ^Tbu must come first on the Ifat b^u* 
when rt occurs the condition is hopeless. With ordinary care it shoM 

never be seen. Almost the only recorded cases are tboee occurring 
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ia proaenoe o[ alreftd 7 -««tabUeb«d pjiBixutv, which u ftated U a 
contra indkatioD to the method. 

3. Injury to the cauda ec^ulna. — Although lew complaints an 
made by patienta of the pahx whuh points to thu acoideitt, h mast be 
admlttel that oontaet with the needle does from tune to time occur 
Pronded that the ponotnre it gently perfonned, htUe damage can 
resnlt and eren were one of the oerrei to be pierced, this would stni 
probably be eo thice Cnles practice of mjeotmg nerre trunks as 
a protection agiiast shock Is not followed by any 01 effects. 

S. Injury to the aplnal cord —Tim ccrald only happen as the 
result of injection abonre the ffrst latnbnr spme. With ressonable oare 
and a fine needle there ii little probability of any damage hemg done 
eren where high Injeotiotu are made. The sli^teit oontaet with the 
cord would at once be fdt. It u doobtfnl eren if a slight punotore 
would injure the card. 

i Hamorrbago Into tha spinal canal — ^TIus soadent u 
Improbable, and expeoence thowa it to be extremely rare. 

0. Per»l*tenca of parcalt or paraasthetla.— Thu u alio 
rare, but it n qmte possible where pteparatsons of snpncrenal gland 
are need. It can only be doe to patbologKal changes in the oonuial 
cells or m the nerre roots. As an twemediOU coaiseqaence of ths 
bjeetMn it might be attnboted to the former bot if (.lecumjig at a 
later date and mrolTing only the diftnbntion of one nerre at part of a 
nerre, it suggests fibrou fr^ punctnre of that nerre or m the case 
of monoplegtn or parapl^ia, bsmonha^ mto the spmal canal or theca* 

6 Lasting retention of urine and Incontinence of fsecea. — 
latde IB known of theee compheatioDS, no snfflaently authenboated 
ease having been reported. 

7 Toxaemia. — ^Tha ramus wnatg — kw differ in their degree of 
t ni l cil ^ and the depth of the toxnmia ib not entirely doe to ths 
amoont of the drag oiod- Some patsents undoubtedly exhibit idiosyn 
eiasy to sama of them, even in eomparatrrely small doeea insufficient 
to prodoee high analgesia and this most be remembered m dealing 
with ehttiwigi 

fi- -Asphyxia. — ^Thu a, of oo uis e, the direct reaolt of high anal 
gena. Eren after the taUe has been lereHed m order to limit the 
brther ascent of the aolntuci in the theca, the analgema will at times 
attain a slightly higher lerel, owmg probably to the diffnsprn of the 
drug A eloee watch mnst therefore be kept on this nseaa it appToaehes 
the s e c ond or third dorsal nerre-area. At this height it a clear that 
tha ia t e ro ostal mnsolsa mnst be paralysed and the diaphragm alone 
left to carry on respiration. E^pedally mnst the use due to for ce d 
inspttstory eflarts m brcnchitio a^ asthmatu rabjects be remembered 
and allowanoa twi^h for iL 
3 w 
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Tbeee caM« were all dcme with ctoraine anil Memg that it Wat 
an of them were saticfBcrtozT’ bo fax as reepir a faan is concerned, ft h 
possible that some safer drug may bo found which will oTtrcome the 
difficulty of respiratory pomlyiia- 

Splnal analgesia In ohildren«— The statement that thia 
method is contra indicated m ohildran wai shown to be tmfonnded 
by the work of Tyrrell Gray The ages ranged from 3 montha to 
13 yesjs. In the ea^er oases Barkxr i atoTaine-gluoose aoktioc 
was used, bnt m the latsr a soIntiOQ of stOTaine and deztnne, which 
apparently tends to dimimsh the amoont and rate of absorption of 
the Etovame into the ommlatton, and thus some of the unpleasant 
seqnelc, and to give greater aocnraoy of localiaatKm I (L MoG j nae 
the mterval between the 3rd and 4th hunbar apmea for ponotnre. 
The results have been excellent, espeoiaDy in the case of opeiatiant 
for mtnaansoeptzon, the mortality of which has been appreciably 
lowered 
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TUBERCULOSIS 

J M BEATTIE MA. M D 

Thu mfeetin diMaae, reealtuig from the ntrmsicni of tlH tonea br 
B fwieTtruZoiu u met vith u & local and a« a gesenl afiectuo 
The local condiUone are thoae which ipeclallj ooncetn the nugeon 
bot the genertil coodition la abo of importance specially in iti 
telatioiu with the local affecboo. The two are not infrequently 
aaaociated with ooe another and a general and widespread hdeotKio 
may be secondary to, and may bo the cause of dsth a local fonn 
of the disease 

The STLssl orgamsm can genoallj bo daxHiotreted, st one tune or 
another m the Tanoos foci cd the datase. It may be pment in vesj 
large Dambeii, or rt may bo so acan^ thst micrciMpt^ emumsUon 
fails to detect lU looadatioQ results are always poartiTe if the haafha 
ts present and m an aetrre coaditmiL 

Then seems now no leascm to doubt that the diseCM b the human 
subject may bo susod by either the human or the borme baoHlaa, 
and expenmental erldenee provs that many of the lower ammalf ma y 
be with either form of the hacilhii. 

Hothoda of InfeoUoii. — Ingestion of tuberculcras matenal 
u no doubt a Iruitf ol s oufcs of mfectian. Ueat, miTtf, and other artids 
of diet may eontam B It^errclMU. The badTIi may be asstcd ou 
the toniils or on other lymphatio tasuo in this legKm, hut they also 
psjs through the stomsoh and become lodged in the mtestmfs, or pass 
directly through the hitstinsl wall by the lymphatio channels and 
so reach the msentek ^ands. In the mtstins no endenco oi any 
primary lesum may be found, but m many cass, specially in older 
children and in adults, prohfentnre and olceratiTe ehangs are present. 
The mesentSDo glands become swoOsn and show pxoCferaliTe changes, 
cases twD, ete., pcodoong ths condiBon of tabes mesentsTKa. Tuber 
culous enlargement of the glands In the neighbourhood of the ncum, 
which IS occsuanally met with in young sdnhs, appears to be due 
to a pmnsiy rafection of the cw c uin or to the pamge through ths 
c*!cum of the bscilE without direct infection of its walL 

Much importance has been attached by Calmette and others to 
hJectura by way of the ahmeotsty canal, but, thoujdi It most bs 
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tuberculosis 

given en importmt pUoe, I donut tluni: it u the commontrt ohumel 
by which the beoQIi reach the tiaoee jn the hninan nihject. 

In the infected mecentwno glende, perticulirlj m yonng children 
the hocilhiB ohniwtaiistio of bovine tnberonltwi u tmpmOy foond 
to be the caneal agent. 

Intertmal tabercoJoBia may aleo oocnr aa the n*alt of the nrallow 
mg of 0patmn by patunte safiering from the pulmonary form of the 
dieeaae. 

J/7h4Jaflon oi dned htrnUt, deavsd Aom any aonrce — e.g. tie 
dried apntmn of tnbarcalona pabeots — or mhalabon of fine, momi 
vpraya which have become mfeoted by mean* of epntum or in other 
wayi, ii probably tbe commoneot method of mfecbon. The badlh 
para directly to the toaohea, larger bronohi, or hinga, where they »ettle 
down and prodnoe thetr charaoteiutio ohangee or they becotue 
arrested on the moift anr^oea of the tonail* or the MjjfmnM Ussuo of 
the naao-pharynx, and from these otnation* para to the neighbooniig 
glanda. The tubercolooj cervical lymphabo gland*, wWch are *0 
oommon in the ptacUca of every aoigeon, axe m the majority of ca*e* 
mfected from the tonad* or adenoid tusne of the naao-pharynx. This 
amphaauM the unportanoe of aorgical attention to eclar^ too^ 
and to adenotdii Aa already stated, bomlll are olao arrested u thf»e 
ntaatioiij donng tbe ingestioQ of infected food matenai 

InfectMn by mean* of abrasions or wounds of the skin i* 
not oommon, though post-mortem warts and, it may be, hipn* Tub 
gans arise in thiH wsy Oocasumally surgical wtnmd* have aooldeDtally 
become conUminated with f (uierndom and tnbercnlcra* lesioc* hare 
been produced- Wounds made with matenal prerlonily infected with 
the if not v er y thoroughly cleansed, may be the ftartliig potnt 

of defimte tubercnloeia. Several cases have been recorded, inch a* 
that of Teoheming of Copenhagen, where a finger had to be amputated 
and zn the elbow and ^rfla excised in a wtiman who had ent 

her finger with a broken ^a» veasel containing the sputum of a 
phthmoal patient. 

Obscure methods of Infccfloa— The method of infectwo m 
a certain proporbou of cases, eepedoDy those ocenmng in boae and 
in the bnun i* not at aC clear In some there is probably a spread, 
by way of the lymphatic#, from inleoted lymphatio gland* but m 
other cases, and partkmlarly m localised taberculoua affection* of the 
bones and the Jomt* and of the testicle a cartiige of the bacfDi by the 
Wood-stream #eem* the only reasonable explanation. In »nch ca#**, 
too, there is often a local cause detenu mfiig the srto of attack— ag. 
a prenou* injury or a non tuberculoua inflam m atory locu*. 

Infection of an Infant from It* mother u brought about 
through one oc otber of the oedmary channel# and by the erdmary 
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mailiodt, of wlueh InliAUtioii of tobercolostf iputom and ingotion of 
tabercoloo aio tin eommoDeat. Diroct trmjmniidon of Ut* 

tobeitle bacilli from tb« motlieir to the ebUd bj vaj of tb« plawaU 
may tab-a fdaco. &>-called ^ ber«ditax7 fniTitmifiiftn " 1 cannot Rgard 
aa ODTtlun^ more than an inbentcd jinduporUum — a natoral weaknCM 
whkb nndna the infant more UaUe to attack. 

The extenilon of local tuberculosis m the bodj maj 
take place m aeTtral wayi. Thare may be a direct infiltration of the 
rnronmlmj tunea, ai t> nen In inperfleial tnbercnlotu mfectkma 
of the tkm paaaaga to raaona parta by way of the lymphattca, eren 
In a directKiQ opposite to that of the lympb-atitAm extenuon along 
an ot other natoral paasagea and dneet tranjmiMian br the blood 
•tream. Thni, tnbermlocu of tbe air paasagea ts often found m asao- 
ciation with tobeimdoot dteeoae of tbe Inngs, tbe formcc bemg camed 
by the inteoted apctom lymg ccaiaUntiy m contact with ther nmcons 
membranea. 

The ipread along natoral pasagea ts rery weS iHaftiated m easea 
of gemto-nnnary tobercnlont, where the disease, starting In the 
testicle, mar extend along the whole length of the vas deferena to 
the TenculA senunales and tbe Qjmary bladder or even np the nieteis 
to the kidney 

Tabetcnlons of the pleora, peDcardnEcn, or pentonenm may beeoms 
widespread m these membranea meatdy by the baaTB eommg m direct 
eoctaet with therm or tbe condlttoa may be more loeadL^ m tbe 
membranea, and the aetghbommg lymphatu ^andi may become 
specially inTolved by the piseage of the baoBi along the lymphado 
channela. 

Spread by the blood-stream la leas eommon, it generally dne 
to nleention of a tobercnlotts foots tnlo an artery oi a tod. 

EUTeota ppodaoad by the introduction of B tubers 
ouloala or xnaterlai oontaJnln^ It into Buaoeptfble 
■Jtlmala. — Into whaterer tiasne tbs ba«^ are introduced, the result 
mg changes are piaetteally identical, and therefore a ittidy of the 
condition m one tisae— eg the pentonenm— will be salfiaent to illae’ 
trate the microacopieal eharectera ot a taberc u lots 

After the rntrodnetran of tbe baeOh there Li a ptdimmaiy poly 
morphonndear lenoocytciis, which m aboot two days s followed by 
a great mereaae m the mononncleatsd eefls. These oeOs are the main 
f o rmed con iti taent of the exndata after the fonrth or fifth day Thay 
ingest large numbers oi the badDi, and pemst till the death of the 
antmaL Fjamm a tTon of the ontfntam ihows tha bacilli lodged at 
TaxKPQs pomta and at these foo. svtn in twenty font hours, 
mitasts and proliferation of the fixed conneotire-tasne and endo- 
thelial ceila are seen. The proflferatiQn mereases, a^d m from 
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tbrw to fire dtji tb© bacflli become enrrOimded by a definite toot 
of tbeso cell*, which are rounded or oval m ahape, have a vettcnkr 
nucleua and abundant cjtoplaam TheM epithelioid cell* (Plate 66, 
Fig 1) are almort certainly deriTcd by a prohferatioc of the endothehal 
cell* lining, e^>ecially lymph apaces and channelf at the Iocum of infec 
tion and probably alao by an actual mnltiplicaticm of the filed coo 
ncotiv^ti*sue c ell* . In theee cella the bacflh are found in great numhen, 
often to nwnertmt at to anggert a local maJtapIicaticiu witim tie 
oytoplaanu 

In from six to ten dayi theee local areas of opithelioid cells become 
surrounded by a tone of small round cells with all the oharaetemtics 
of lympbocytea (Plate 66 Fig 1 ) and conetatute the tubercle follicle. 
The lymphoid cella are denvcd partly from the local fixed ceUi by 
proliferation but many of them migrate to the focus from tbe lymph- 
and tbe blood vesBoU, tbe penpbe^ blood at this stago showing t 
distinct lymphocytoBiA. 

Tnmsitums between these lymphoid cells and the epithelioid celts 
can be made out, and rt is poesibla that thoee lymphoxl cells which 
aro denrved from the fixed ocaDeobre-tissao oelZs may be capable of 
becoming epithelioid cells, though on this pomt thero is some doubt 

The relatrve numbers of epithelioid and lymphoid cells vary eon 
tiderably m diferent oases, and also m iMerent areas m tbe ssme 
ease, and this vanation does not appear to be due to the age of the 
nodule Some early nodules may show only ephhehad cells, whilst 
in others the lymphoid may be very numerous and may par 
tially obscure the epithehoid demeota. 

In from eleven to fifteen days after the inoculation the central 
parts of tbe nodules undergo caseation The outhnea of the central 
become mdefinite (Plato 66, Fig S) the ceDs eoem to oocleace, and 
the nuclei lose then etaming reactsons. Thus is produced a central 
granular or structurcle* area, sarrounded by a more or lees definite 
lone of lymphoid cells. With tbe increase In siso of tbe nodolet the 
sre* of caseation becomes more marked Separate foa coileace, and 
thus large caseous noduiea ore produced 

la certam of these nodule*, especially m tboee elowly produced 
ebaracterwtac giant cells are observed (Plato 07 Fig 1) These are 
irregular masses of cjrtoplaam havnig a granular appearance, due to 
easeatioii, end containing numerous nuclei, either arranged at the 
penpbery or more nregularly scattered m the body of the cell Vanom 
news have been put forward as to the origin of these cells, but *B 
recent work seems to indicate that they are formed either by * fun* 
of the epithelioid cells or by a multiplication of the nuclei of the** ceJlt 
without a correspoDdmg division of the cytoplasm In the central 
caseous part of the nodule* and in the giant een* the B tvbfrtvhfu 
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xokj gawnUj’ b« Ioat»l tbo caseation being largely dae to the local 
action on the tlsnca of the prodaeti of the bacillary ocUnty Dniing 
the proccu of (he formation of the tubercle folUclei the codothclcoiQ of 
the Ttneli at the foens becomes ewollon and ondergoee degeneraUee 
ehonges, and os a rtsalt occlculon of tlio Tewcls U bronght about. Thai 
the nodnks ore noo voscalor and thU aboeoce of vetsoU u no donbt 
one of the caoses of tbo central degencrattro changes. 

The oueoas parts may undergo softening and b(]Qe[actioQ sod 
thus imgulst cariUes or nlcera may bo produced. 

la chronic cases sn overgrowth of fibrous tfiiue (llite CT 
Fig 2) tstes place. This may occur especially st tbo ponpherr of the 
Dcdok, snd thus tbo caecoos area may become onctoecd m s fibcotu 
espeale. Commonly bowerer tbe fibrous twuo extenda inwards 
towards tbe centre of the rvodole, and pto c t ea es may bo found in direct 
commmucatkm with tbe pmpbery of tho giant cdls or it may aleo 
titend at tbe penpbery and inwado tbe oortounding tiarae In this 
way tbe B Itdimuian* may be complctelv slrat m and wrth tbo over 
powth of Cbrons timie a complete bcabng of the nodoie be eSected. 
It B noaal, bowerer to find a certain amoaot of caseous or cakareous 
“tstmal towards tha centre of eren extremely dense fibroos scars 
which bare originated os a retolt of mfeotion with the B hthereulostr 
nueroacopwally gmat cells ore feequenUy seen 
Naked*«ye •ppearancee of tubercle.— The nodules ore 
at first smiH, rounded, or mtegulox m shape, tranalocent or gray m 
oolour and firm In coadsteoee. These grey granulatwiis" may be 
tew in mimbet ot may be widdv scattered and extramely numeroui — 
Biliary tulerotifans They gradually increase xn use separate nodule* 
*o*leace, and thus larger caseous areas ore prodoetd The nodoie* 
ore commonly rarroanded by a xone of hTpermnu* and there may bo 
dwtinct laactHQ. It b not uncommon in tubetcnloiB 

of serous membranes to find the nodules embedded m a thm layer of 
lymph and tbe canty lined by tbe membrane may contam an exece* 
of tariad fioid. In some oituatKio* tb* nodoie may be surrounded by 
* definite roue of grannlatioa dtsuo. 

bi eertoux coses, of loaning discrete nodoie*, the tuber 

coloQ* procen Is seen os a general mflltrstKo from one foouo. Thus, 
Weru re infiltratum of the tesbcle may be th* result of a local spread 
from a primary centre m the epididymw or again locolued tnb« 
™Iou* maw* m the brain, and e*pe<n*lly m the oetobeHuin, generally 
otae m this way 

As the*e niawii m ««* they undergo degenerstiTO change*, 

•■P®Q»By of the nature of and they assoms a yellowiih- 

oolcmr Theoe ydlow tubemle*” may form ncdole* from 
to two inch* m which may become tncspeoled by 
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deiiM fibrona tusne, may tmdergo Bofteamg or lignafootian, or may 
become calcified. Softening and breaking down are eapecaHy aoen 
m xnfeotioiit of the ikm, testiole, kidney end gynovial membrane*, 
and are also common m the lymphatio infection*, where** 

calcifioaticin and fibroeia are more common m lymphntic gl*ndi iban 
in other ntnationa. 

Tuberculous abscess — ^Thia form of chronio abaceas u dae to 
a breakmg-down of tnberculoaa caacona material mto a ttinV oreainy 
finid, but u always accompamed by more or lees infiammabon of the 
enrroniidmg part*. The waD of the abscess may be Imed by caaeoo* 
material, or it may be made np of condensed fibrous tissiie. Thia 
subject IS dealt with more folly at p 218 
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By Brbvbt-Colonbu L W HARRISON D S O , 
KHP^ RA.MG (RffT) 

DtfiKtlwn — A (L*et*e due to InvoDoa ol tho tissue* bj a ipemdo 
orgudAta vadnnily termed 3p\ft>itetna jjaHtdiun SptwhaU paUtda^ 
Ai>d Trefonana jalltdtm, 

Ooar«Q and main ollnioal fnatora*.— The thus u oonUmed 
In the exudate o! aypUhda ledoDS, and possibly m ■emeo, and m 
(eotioa is usuallj conveyed by sexual intmt>anfi to some part oi the 
external genitals or o( the Taghta or cerrix. Any othot part of the 
Asternal surface of the body the mtenor of the motctb« nose and 
pharynx, or the oanal may bowerer be the uta of iooculatiom 
After an laoihsiion period vhu^ ranges from nine to nlnetv days and 
arerages about thniy a papula appears at eaoh nte of looooIatioD 
and grows in a few weela to a sUe rarying from that of a lentQ to 
that of a ■ hiTKng^ usoaify becoming somewhat eroded in the centre but 
not often severely nlcentsd. The tissues Borrounding the erosioQ bo* 
eonK indnrstod to a varying degree, appreciable by palpation. After 
some we^ the Initial sore gr^oaDy lelr ogrt s sr s , a proceea whloh 
is coondenbly hastened by txeatmant. In very rare cases no mitial 
sore has appeared (ffpkthi d'^mbUe) Those have ohiefly been in 
stancts of aoindental moculation by a torgicsl needle. 

A lew days after tbe appearanoe of tbs initial lesion the neighbouring 
pfoaii ususHy beoome painlessly enlorped, and this is followed by 
^nlsiganent of palpable glands throu^out the body notably the 
cpltroohiesr axillary and oemosl glands. 

Whan the primary sore has appeared the biood senos as a ganecsl 
rule, gradually ao<jinres a peoufiar property damonitrated by tha 
Waawrmsnn test. This property la present in over 00 per cent, of 
cases by about the fifteenth d*y and m ptactioally 100 pot cent, by 
about the thirtieth. About a jnoath or six weeks after the appear 
ance of the sore, and ofteo while this is still present, a meailes-fike 
rash appeals on the trank and spreads gradnaUr to the limbs and faoe. 
13ie aoft palate is usually erythematous. Hie patient may at this 
time feel mildly fevensh and sailer from headache and 
Ibere may also be a certain amount of ttcondary namvt wUeh In 
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rare ouee ib yery wreie A few veela kter a papular erupiun appean 
on tie trunk, Lml*, and face, and generally m the etme order of 
distribution. The papules vary m appeemnce in different fit«, and 
are often confluent and prommeut betTreen the buttoots, bo^cen 
the eorotum and thi^ and on the labia, constituting wart-hte 
growths called eojidyloTnala lala. The papules themMlTcs are alwayi 
more or lees scaly (papular pcpulo-squamous, and •quamouj syphUidee). 
Uncommonly they necroae and become pustular to a varying degree 
(papulo-pustulax and pustular sjphilides) In the mouth and throat 
the eruption is nsnally reprcaeaited by confluent papules with eroded or 
macerated oentrea celled tnucous paidtes At thii tune, or somewhat 
later the eye may be mvaded, and mtis or choroiditis result Tie 
raah reoedoe m the oourae of aome weeks, and the next erent, after 
montha, porhapa, have elapeed, may be a eenea of menu ulcerotiTe 
leaona with eoabhmg— auperfloial and deep edJtyynaious sypiQida 
both of which are very unoommon. 

The uaual event following the papular eruption u a period of 
paescenee which may last the reouunder of the patients hie or be 
mterrupted after anything from one to fifty years by a recur renw 
m the form of a tingle leoon or a few lesons oocurmig at tpoti 
which have repaired aome more or lata tnnal damage by trauma or 
itimin Any part of the body fromewoik generative organa, nseers 
or central nerrous syvtem may be the site of these late or Urtuisy 
letums and therr sue, character and senouaneea depend hugely on the 
site of the reonrreDco Oeneroily they consist of gtnnuJomata which 
tend to necroee m the centre and become fibrotio at the margin, and to 
interfere senouily with the function of the tiasue afleoted. 

Beodea the above groes ledona, certain other maniiestatioca may 
be mentioned, thongh they concern the physician rather than the 
auTgetni- From the atage of the aecoadary rash, or erven before It, 
syphflitio memngitia, meningo-myebtis, myehtia, and meningo-encephal 
itis may occur and lead to ranouB lorms of parslyiia The inTssion 
of vcMels, which occurs early is manifested at a much later stage 
by oortitia, with resulting aneurysm or aortic regurgitation by 
myocarditis, and by aneurysm of such vessels as the subclsvisn, 
carotid, femoral, and popGteaf artenea. He parenchyma of tie 
liver or kidneys mny suffer early and acute yellow atrophy and sente 
nephntis are met with, thongh very uncommonly in the so-cafled 
secondary stage. Degeneration of the pereDchyroa of the central 
nervous system in the form of general pnrtais and tabes donalfs rosy 
occur aa late eventa, usually after the fifth year 

It must be reroerobered that any or all of the manifestations out 
bned above may be omitted and ^el7 occasionofly aa mentioDed, 
even the primary eore may not appear 
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VMietiea of tbi orgamam aro finer and mooh Bhortcr than an tvenBe 
epecunen of 8 p pcHtdum one •vniJatj baa much cJoaer-tet ooflli, 
whwh eeeni almoct to tonoh^ az>d in the other the coila are angular 
Realstance to external agencle *,— paUtdvm u kflled at 
once by drying, by comparatively low temperatnrei (probably ardl 
narr hot water for waahing np duhea Hltj it) and by much feebler 
antueptica than auffice to deatroy for example B typf tom The 
orgamam waa firtt cultrvated by Noguohi, and aeema to be an obC 
gatory anaerobe. 

PatRoIogy — After entering an abraaion — one of the ahghteet 
degree being lufficient for iofectioD of man — Sp paUtdttm remain* 
fairly close to the aorface, where it cAn be reached by anbaeplJci, 
for certainly an hour and poeeiblv for four to ex hoars. After thU 
it la uauaDy beyond reach, having penetrated to the deeper parti, 
from w h ich it qmcldy invadee the tusnee of the body generally The 
route la probably almost alwaya at first along lymph ohannela, m* 
duding penvaaonlar and penneural lymph apacea. There u evidence 
that, even m ammala (w^cb are more reauttant than human belngt) 
the apleen, testes, and boniymaxrow are invaded withm a few days 
of inoculation and long before Sp pdlufim waa diseovered men 
accidentally lolled during the early days of the pninary fare were 
found to have syphUitio change* m the retrcrpentoneal, meduatmaJ 
and other glands throughout the body After the incubaticm peood 
a lesion appears at the cte of inooolatioD 83rphiha has been divided 
In the past into stagw — primary eecondaiy and tertiary — mainly 
becauee of the period of quiescence which succeeds each recrudescence, 
and beoanfe tho encceeding mamfestatiDnf difier in chnicaJ ebarse- 
ters from thmr predeceseor*. But histologically the syphilitio lesioo 
aficcting supporting and notntioDal etmo tm es of the body and its 
viscera, which ore thoee usoally afiected, is eescntitlly the tame. A 
study of the histol<^y affords an msght into tho reason of many of 
the features of lyphilia The reaction of the tiasnes to the itimnlas 
of the sypluhtio nros is very ninilar to that seen m tuberculosis a 
proliferation of the connective-hssue and endothelial ceHs, with 
increase of lymphocytes and plasma cdla, constituting an infective 
granuloma which differs from the granuloma of tubercle largely in 
the absence or scantiness of giant cells, and m the smaller tendency 
to hquefoctire necrosis and cnlofication. An important part of 
process is seen m the small blood vessels, around which indeed ^ 
pTOoess ia most intense. Tho plasma sod endothelial cells are heaped 
up in the ponvascular lymph spoce. and the outer and middle c«ti 
of tho TCfsel become the seat of accomalstions of cells which here 
and there interrupt the muscular and elastic layer*. The hteiw 
coat becomes thichened (endsrteritls obliterans) inteifenng with or 
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complctelj intCTTOpting the flow ot blood throngh the tbbwI, UlU 
iiut^7 the ced tcoam^tiotu «r« converted into flhroxu tnne, eo thjit 
the trterlel well becomes thickened and hardened in patches. Rarelj 
true ganunata form in the wafla of Urge artenes, and maj break 
down. 

Tha Ijmphatica draining a ayphllitio granoloma become Infll 
trated, ai^ the parts diatcd to the l^on andergo a lymphabo cedema 
which U well seen in the endoma of the propnee and meatni and of 
tha Ubu when pnmar^ aorea ait aatdde the lymphatics draining theae 
parts {typiUtl*e iadtmrtire tMetna) Though the hUtoIogkal prooesa 
b goahtstirelj the same in its inception in all stages of syphilb, the 
degree of change vanes considerably and thb U no doobt dae to 
the alteration in the reactive power of the tiaanea, which becomes 
greater and greater as tha infectkm becomes cider In the beginning, 
judging by the large oambers of apnonemet to be found in a pnmary 
lesion, the tlasuea are alow to react. Though the pTimary ledon 
may eventually reach a fairiy large aue, about that of a sixpence 
or a shilling, it aeema to bare done so in rraponta to the atunolua 
ot a very largo amount of Tiroa. In the cAily roeeolar stage it is 
dlfileult to judge the number of apironamn, becatac they are leas 
aooeaBble, but in stages Uter than the eady roeeolar the leaicmf tend 
to become larger though ecantiec. and Sp peU\dum to be lees and 
leas numerous m them. In the eo-eaDed tertiary atagea a long search 
B usually neccoary to discover aren a few rpiroaemea. 

The ultimate fate of a ayphilitio leaioa depends on a numher of 
factors. There la the aceumulatioD of crib whkh would become 
fibrous tbnie if natural prooesaea did not tend to their removal, or 
if the action of the nrus and the local aitentis and occlusion of Teeeels, 
intaEfeiing with thm nutntioii, did not tend to mult in their necroeb. 
In the pnmary stage the usual result is other complete remorsl 
or a Tsrying degree of flbroau whiob may become cartflagmous in 
oonriitenoe. This fihnmi is portioiilaily apt to ooour m sores alleet- 
Ing the muooTta aurface of the prepuce, and la lese common in the 
Bkm, the ptnis, and the anterior eommijaure of the female 

genitals. The shrinking of the scar often leaves a oharaetenitie 
dhnple in the centre. The vascular uifeotKin b doubtless responsible 
far the oonng of Uood into the lesion which a well seen in chancres 
of the ooion*! sulcus and those of the alnn the latter being often 
oorered by a bUck scab Kecioeu b not a prominent feature of 
pnmary sores, and U usually very supetfiaal unless the les»n 
becomes a prey to secondary infection, when the part sometimes 
beoomea phagedmic and deatrootion of tusue is rapid and severe. 

An important result of tbe fibrosis of primary sores, and altn prob' 
ably of oedusum ot veoels ften&ig tbe centra, b that spuonaiCM may be 
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boned there, tele from atUek by wmedie* aronU hng in tie blood. 
Many weeia, montha, or yeara later these may re-awake and the 
old leeion break down, resisting m & recurrent chancre or in a than- 
onform gamma, the former being not only the earlier hot chmcallj 
more like a chancre than a gamma, while the latter u the reroae. 
The earlier roeeola seems to resolve oompleteiy The teoondary 
papules of the alan, the cond^omafa found brt ween the bnttaii, and 
the promment framboaeiform lemons aometimM seen on the face, 
are considerably alower m resolotion than the early roseola and thi 
lemons of mocoos membrane, bat nitimately resohition appears m 
most cases to be complete. Papular leeions show cTidence of inter 
ferencse with the nutrition of their central and saperfidal parts la 
the yarying amount of scaling which ohaiaotenies all of them In 
some cosee the centre of the papule ne<croses (papnlo-pastnlar 
eyphilide) m others, comparatively rare, the whole papule breaks 
down to a pustule (pustular syphihde) 

In the later so-called terbary stages of syphilis, flbroaw, or nJoera 
tion or both are pmcticany always found. lUjy in one tertiaiy leiwa 
the process never results in ulceiabon bnt always in acamng, why in 
another ukeratzon a a promment feature, and why m rtiU another 
fibrocLS IS pronouneed at the edges and nloeration m the oentre o! the 
lemon, is not definitely known. Probably the emteome depends cs a 
number of faetoca. The general health of the pataent is important, 
lemons m the ni nounsbed tanding more to uleerataon. The sue of 
the lemon determines the distance from the open vessels at the periphery 
to the centre, and a large granuloma is more likely to break down in the 
centre than a nrrmtl one. Siimlariy the general Wood supply of the 
port must affect the lubEity to necroejs. In the penpheiy of a 
tertiary lesion there is usually counderahle hyperplasia, resulting in 
sderoos, which is appreciable In sH tertiaTj Icnoni but perhipa u 
most emphatic m the ivory like ring of icleroeed bone furroundlng 
a gumma of bone 

The changes resulting from dkease of artenes supplying Important 
organs such as the heart, brain, and spinal cord, as also the changes 
reeulting from direct paisoning o! the parenchyma of the IlTer brain, 
and spinal cord, bdong propwlv to a wort on medidne and cannot 
be described here. 

lAboratoiy aids to dlagfQoala. Microscopical examina 

jlon The discovery of 5p peffufiaa by Schaudinn at once placed in oar 

hands a most valaaWo aid to dlagBotif m the mkroseopical exam- 
ination of secretion from all the earlier iududing secondary type* 
of ayphihtio ledon. Tbo method of obolce by daik-grooad nhimins 
tion IS one which, after a very littlo practice becomes ex^mely 
•fmple so much so that it falla within the provJoca of the cJioWan 
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rmther tli*n of th® palliologttt, aod a mkroicope fitted with a darh 
groQud condeneer b a necessary part of the armamentarium of every 
one who has to wamma patients Kofienng from syphlfiL The method 
of obtaimng the eecretion will bo detailed nnder each of the typoa of 
lencm to which nucroecopual exandoahon u apphcahle here it may 
anffloe to mdicate the ohie! atepe of aettin^ np the ■peeimeii for 
czammation. 

The nncroioope la fitted with a apccial typo of anbetage con- 
denser which ia slipped into the pUco of tho ordinary condenser 
whan dark-groond fUmnlnation u required. The uanal obJectiTB 
employed ta a |V^ immetaion fitted with a atop which can easily 
be removed when the lena It required for ordinary worh. The oenlan 
are the ordinary onea aapphed with a hactesoiopcal mieroacope. 
The aOde la of the thaihifa recommended hr the maker of the dark 
^p-o nnH eondenaer the coveraiip la of the ordinary thin variety 
A strong iBuminant u nececa^iry coch aa a “ Pointolhe (for £reot cur 
rent odv) a carbon electrode aro with dectrodf* set at tight anglea, 
or a anbetage iHonunator made for daik-gioond wozL. Either of 
the arc Umpe reqolrea a boBaeye condetuer to direct parallel rays 
on to the plane tnirrar of the mieroacope The atepa of the examina 
tioD arc aa foUowi — 

1 Race the drop of ae as ti a o 00 the alide and eorrr it with the eorer 
aQpi, caoBug aa tew bobblea aa pomfble. 

& Tarn the tUde over eore^p down, and praa It flnniy on a few 
thidmcaaea of filter paper to make the apediaen as thtn u poatlW. 

3. Back op the coodneR' tilt U is flush with the mlonaeope atage and 
then wramtne the top of H throngb the mlrroacope mlsg a knr 

cation SBoh as f In. ob^eetire and ho. i eyepiecek Two itnga en«v«d on 
the top of the condenser ahooU be seen and meked to the middle td tha 
field bj meana of the ce n tring auesa on the coodenser 

4. Bank down ttie condenser sU^tly pet a drop of cfl on the top of It, 
another on the ooder aarlaee of the allde, oppoaH* the speclfflai, «twl pUeo 
the ihde on the stage Back op the candenser till H is again flash with 
the atage. In the rcsoit there thonld be> no air babble In the oil be t seeu 
•lide and eondenaer tl there k, the operation miMt be repMted. 

A The fight being condntaed on the mirror and reflected br the latter 
thniagh the condenser a bright spot appears In the aperimen. By moring 
the condenser aflghtlj op or down, this spot b u amall aa p'triW* 

A Pnt a drop of all on the eoveraOp aid examine with the oH-ioimerafcn 
objf cti Tv in the ordinary mannrr A little farther adfostmect of tha con 
denaer may be netcaaaiy to get the apedinea felly llhim^ted. Sofid objcela 
appear bright against a dark beckgroand. The dtognoatle featorea of 8p, 
pahtdrm hare been mnitloord (p. 7A3h 

Waitermann reaction — Tb» t«t la an application to syphiUs 
of the Bordet-Qcngoc method of detecting infection with apeoflo 
nuoTobea by the fixation of complement. It waa annoonced by 
'Wasaennann, ^etaae^ and Brflck in 1907 and ahbongh It haa pnr*. 

2 x 
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been found not to depend on the preoence in the blood^rom of anti 
body to Sp paJItdum aa wa« thooght at fint, it ha* pored to be 
one of the moet practicable and reluble of all laboratory oida to 
diagnoeis and one ^rhioh la rmivataally applied- 

The test 1 * deeonbed m deta0 elaowhcro (p 53) A Eogative reeoH 
IS indicated by the red ooUa becoming laked and the mixture becoming 
transporent hie red ink, and a positiTe by their remaining intact, the 
mixture remaining turbid niittl the oclla «ink to the bottom of the te*t- 
tnbe, leaving a vratery looking ftmd above. 

The complexity of the test bea m the grading of the proporbon* 
of the ingrediente, it U pooible to TTmVw a nccnnal aennn give 
a positive reaction, and a eyphiliho aemm a negative. A matter of 
great importance and some regret is that laboratory workers ihoold 
differ so widely in thar mothoda of oondnohng this test — in their 
preparation and the relative proportiona of the ingredients, and m 
thmr standarda of what ooostitnte poabre and negative reaction* 
ao that with weakly acting aernma, eome pethologut* will retom 
positive reactions, others doobtfol, and yet others negabre. Owing 
to the oomplcnty of each of the vanon* ingredienta, ond to the fart 
that a pathologist nsnally thinks his own method as good as any and 
better than most, nnilonnitv of tccbnigno is nnattainahlo The 
important point for the cluuoiaD u to leam to anderstand his path 
ologist. He cannot do better than watch the percentage oi ■ontnated 
aecondary caaoa returned as pomtivo (it should bo almost 100) and 
the percentage of negative resolU after breotment eay after »oTen 
injections (totalling 411 gnm) of 014 li it is a very high one in 
these days the teat may easily be leaning unduly to the ncgatiTe 
Side He should consnlfc with the pathologist over the conoardance 
or otherwiaa, of chnical and serum findings, and if tho pathologist 
la wise he wiH adjust his standards to attain tho highest poesiilo 
percentage of legitimate pouhvo reaction*. 

Precipitation or flocculation tests. — Recently the scrum test 
by wiuch the addition of a syphilitio patients serum to o diluted 
heart extract resulta in a floooulation of tho mixture has been greatly 
improved- The most notable of the modem prcapitation test* are 
the Saohs-Geotgu Heinkke, “ Sigma (of Dreyer and Ward, p. D6) and 
Vemea testa. None of them ha* yet mpplanted the Wa**oTmanQ 
test, but they now offer a hope of doing lo and If thie bappeM 
tho proapect of aecnnug uniformity of technique will bo greatly 
improved. , 

Use of the Wassemnann teat In dlagnosl*. The negative 
reaction — ^There u no stage of active ayphOia in which a negative 
reaction docs not occur to that it can never by itecU eiolada 
In the early pnmary ibige it ts tho rule when the sore U about 
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^iteen diyi old about 60 per cent, p'*^ • nefi*tiTe «acti<m and 
about tbo tuna of outbreak of the MCODdary raib tie percentage 
ol Dcgahre reactioni obtained bj the moat dehcata teata ia lent than 
one. In later atagea negatiTe icacbona are aeen rather more fra- 
quantly than m the aecondaiy A point of practioal importanoe xa that 
a ajnall of an antuypbilitio remedy ( proTocative injection^ 
may convert a negativo reaction m a ayphihtio aabject into a poai- 
tive this la made oae of in (Hagnocas, though il the reaotioQ lemauif 
negabre after a proroeative injeotion the fact does not exclude 
syphilia. In a primary oaae, if Ihe icaobon u atill negative it is 
e fur mferenoe that the dieeaae haa not advanced so far as if it irere 
positive, parbculaily il the leaotioD la found to be stQl negatave a 
ireah after a provoettave ln}eatK>n of ny gnn. of 914.” In 
a onie where the rbrnet) appeaianoea suggest seoDadjiiy or later 
■yphiha, a negative reactaoo should e«nae a new dnuoal wramina 
taon to be made, but doea not weigh gnatly against the dnuoal 
evidenee. In a enae which haa been treated, a oegative reaction 
does not indioate that the patient has been onied, or even that 
he is near to cure, because nobody blows the amount of 
active lyphihs which may be hidden behind the veil of a negative 
reaction. 

A doubtful reaction cometimea returned u weakly potitire, 
IS anspicious of lyphiCa, but for pnrpoaea of a first disgBotis is very 
unsafe, cmee many non-speofle eases pve sneh reactions. A pnvo- 
oatire mjeotion followed by another test in a week is hidioatad, and 
the wise cHniaan will wait for more dttimte endence than a doubt 
fol reaction before labelUng hia pabsnt as syphllltio. In a patient 
who has been diagnosed prertotisly and treated, a doubtful reaction 
ahcrold be taken as an indication that the treatment was not 
lufEment. 

A posHivo reaction Indicates that the patient is sufiering from 
■yphlbs, with iome reaerrabcnia. Potitive reactions have hm re- 
ported by various authors In the following diseases vu. yaws, 
leprosy (ohiefly tubercnlate) trypanoaomians, rdapamg fever malaria 
itiiiet fever ttope ea l uker pdlagia, beri ben, pneumonia, late tnber 
etdoau, diabetes melljtus, Uphold fever sclerodeimia, eM mallfnant 
tumour A positive reaction haa occaiicmslly also bean pven by 
the Krnm of pemns ta orticwlo mortu and by that of quits a large 
pereentige of corpaea, while in a few cases the •eruroa of patienti 
under general aiuesthesta and of those in eclampsia have been 
positive. 

Of the diseases mentioned above, yaws, leprosy trypumaomisiis, 
relspaing fever and trojocsl ulcer sts Bttle Kkely to bo encountered 
in this country or with the exception of yaws, to give any trouble 
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In dugnoii*. In pellagra, ben ben pDeumoma late rtberculoau, 
diabetes, typhoid fcTer and malignant tninonit, the retolU as to 
positive reaotiona are isolated and unconfirmed by other Torten, 
and It 13 more than probable that in mcwt of them the patient iru 
aUo mfenng from syphilia. The only qnestiom likely to ame m 
thus country concern atiilet fever malana, and aderodennia. Scarid 
fettr has grven the reaction m about 5 per cent, of oaaea, and most 
of these were obtained by a technique which is not now employed. 
MaJena appcfti* In some hands to have given the reartioo, but only 
at the height of the fever It la very probable that the cases in rhich 
a fKwtive reaction was given were really suflenng from latent syphiUt. 
J Thomson and C H. MiHa investigated ISO cases of malana and 
obtained eight poctave reactions but in everv one of these there were 
stigmata of syphibs. I have tested the aerams of many patients 
who have snSered. at some tune from malana, but, apart from 
syphOui, hare not obtained a poaibve reactiozL Sderodermta bu 
occasionally been reported to have given a positive reaction, and 
one such result was obtained at Boohestci Row Military Hospital 
iQ a test senes. 

Three other conditiODS, which are not mentioned above demand 
closer attention because they are akm diseases which may rreemhle 
lyphilis and u some labontones may give a potitire reaction. They 
are psoncm Krttcoruj ptjmteii/osa and ergOanna tru I have seen 
cosea of these diseases wtiich gave s partial reaction, and have also 
aeen them dJsgnosed as syphihs on the strength of pontive reoctlons 
obtained in good laboratonea. 

In every case in which a poative reaction is returned and tie 
pJini ftal findings do not seem to agree, another specimen of Wood 
should be token and the test repeated before the diignoeis b made 
so as to exclude the posobilrty of technical trroTB in the conduct 
of the test 

Although a pomtiTe reaction mdicatea that, with the above re- 
servations, the patient is suffenng from acute lyphiHf, it naturally 
does not indicate that every abnormabty to be found in tbe pabent 
IS srphilitio in origin Tbe reaction may throw a flood of Lght on 
the case but it would be absurd to imagine that it dapertsed with 
clinical examination 

The above remarks will make it unneceesary 
briefly to the 'SVasoctinsDn test In the disgnodi ^ 

It will be understood tl is always J 

suspected ^hiha. f * t 

Cerebro-apinal fle of a W 

biood-serum is no in' m of the u 

tern In any caw pT'-- * tuspiciou- 


more than 
lesions 
iM of 

of (he 
ep- 
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bram or «pmil cord an eramination o{ the ccxebro-fpinal fluid la 
incbcated- SurnUrif before pcoooimcifig a pabent eured, not only 
the blood-terum but the OCTebio-apiaal fluid muft iboT do endcnce 
of lyphiUa. 

The change* irbwh o c cur In the cerebro-apjnal fluid in ayphflia 
of the central Derrona aytteni are 

1 An loereaae ol ijm^bocrt^ to mace than 6 pet njnin. j thla uucura 
aln In other tabereDlow mi^tngHla. 

1. An locTcaae of globuHn and albomtn, a change vhJeh b abo fonod 
In other dbeaaea. 

3. The WaaBermann reaotkn becoBMa podtiTe. The fluid b anallj 
teated In mnch brger amcanrU than the biood-a ej um — fire to tec tliaea 
as moeL A poaltire reaotloct b dbgooaUo of ajphilb. 

A IxDge a gold teat, in vtddi Um flnkl b dilttted In arithmetical pro* 
gnm l oc and added hi each dflottOD to a cocatant amount of a eofloidal 
gold aolatfem. 

Lanf^i gold tat b befiered to add to the ksoidedge gained £mm 
the other teata. Thai ft u unpoonbie to tell from other teats whether 
the fluid is from a general perabo, but it u cUimed for the eoOoidal 
gold t«t that it win diitatiguttb between a parrbo fluid and one from 
a eaie of aTpblhi of the fupporbng atrocturea. In the case of the 
parebo the Add lu the loweat dih^oni, 1 10 1 20 1 40 1 80 
eauMB a change of the colloidal gold •dubon (wbch u wine red) 
through TuyiQg de y te a e of blue to complete deoolomabon, while 
the Uqmd in the tubea containing the lamaimng dSuUona, to 1 &,S60 
remains ondisnyed. This u called the ^xtreftc cvrrr In a ease of 
typhilm of the supporting stracturea of the central nerrous system 
the diluboos of 1 10 and 1 20 ceTebro-aplnal fluid do not change 
the coUoidal gold soluhou and the coloar ehangea are found in the 
tubes containing dilubotis lan^ng from I 40 to about 1 IGO Tbis 
is termed the furtte cwtt* In the writer s eipenenre the fluid of 
g ene ra l paxetica does gire a paretie curve, but more evidence ta neoea* 
tary before a parebo curve can bo regarded as diagnoebo of general 
paresis. 

No cbsnges may be found m tbo fluid m some casci showing armpv- 
toms of syphihi of the central oeuvoua ayitenu Bach cases are usuaOy 
aypbibtio artenbs, arreated tabes, or arretted disease of the sup- 
porting structurea. The general belief at ptcBent u that, if in 
fourth year from infecbon and at least a year from sospensioci of 
trentment the Add is negabre it will not revert to poaftire. Time 
will show the truth or otherwise of this behef The only thing whkh 
u certain, m the writer e belief u that a poaitrre fluid indteatca active 
diseftse and calls for treatment A negative fluid in the presence 
of active cbrucal signs Is very strong, but not abaolute endenco sgamst 
acbve syphilis of the central nervoua system. 



in 


ACQUIRED SYPHILIS 


THE PBMARY LESIOH. CLINICAL CJHARAOTBETSTIOS 

Th© pnmary ©or© u uiualljr situated on iome part of the citomal 
geniUK appeanng first ai ft small papul©. The subeequent courso 
and d i m cal feature* depend somewhat on the oonnstencj of the 
affected tiunea, and whether they are kept moist or exposed to drying 
influence*. Generally however it may be said that practkally nil 
primary syphiHtin chancre* have the following features in couunon 

1 paHidum can be found m the secretion, and doe* not occur 
in any non-syphihtio lenon. 

3 The ed^ of the sore is very slightly if at all, raised abere the 
surrounding surface 

3 The edge shelve* gradually into the centre, and, at the ]anc 
tion of the edge with the central abraded or snperficially necrosed 
portion, a rose-pmk band, or areola, about ^ mm, or more broad, can 
usually bo seen, 

i The tlssoea around the sore are oommonly infiltrated and 
matted together with the sore Into a lemon which f**els stifi and 
rubbery oan be moved a* one mass, and on pmohmg docs not buehle 
so easily ai an ordinary eeptio leaon. 

6 n© sore usually cause* much less discomfort than an ordmary 
tore. 

6 The nearest lymph glands usually become painlnely enlarged. 

7 The sore follow* an exposure to infectiOD more than mne days 
previouily 

Ohoraoten of the ohanQi*e in different sltnatlons. 
At the mouth of the prepuce, — One or more radiating fissures 
may have become infected, and tho depth and length of the sore depend 
on the fixe of the onginal fissure. In any case the latter become* con- 
Torted Into a furrow with a rather gaping mouth and stiffened ilopc*, 
which ere usually Imd red In colour In other cases a large pro- 
portion of tho circumferonce of tho prepace may be affected, and 
tho onfice i* converted into an indurat^ ring which prevents re- 
traction 'Ihe mdividnal sore may appear on tho surface with a 
ehghtly depr es s ed margin 

On the mucous surface of the prepuce the chancre is seen 
in its most charactenstio form at the junction of the prepuce with 
the coronal snlou*. Here tho sore occupies the border* of the sulcus 
for a vunnWe distance, sprcodiiig creecent wise into the prepuce 
and ^ana respectively tho horns of the crescent erahraang the 
coronal sulcus, where ^e base of the sore U nigged and rather lurmor 
rhigio, with srosll trabecule bndging the gap. The erosion spresdi 
rnore widely on to the prepuce than the gisns, and ususDt appear* 
citlier dull red or glistening *^hde with IIccLj of red aceonling to 
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iti tg«. IndntflbotL u a promnient ieatnn, so ttat, wten the pr*- 
pace ii Tctmcted Vho ■Htole acrce flKk* OTti like a plate tnmnig on it» 
edge. 'When a pmoory ledon !■ ntoated between the free edge of 
the prepuce and the coronal leHeotion there may be Tcry bttle eroeion 
or nlcerahon, and the leaon becomes apparent aa a cartilage like 
button ” lot into the tossaca. This alao dicks orcr in ehaiactenstio 
fashion when the prepuce k retracted 

On the aurfaco of the giant the flat papnle spreads m an eTenly 
ciitmlar to the site of about a threepenny tat. The oentre 

Is mperfkaally eroded, and osaaDy ocenpjed by a white pelhdo, 
removal of which reveals a niee-pmk, mout emiaoe. The oentre u 
bordered by a ohaiactenftio pmk band of varying width, and sharply 
defined Ir om the nimninding amiaoe. Indniatioii is preaent, bnt 
not easily appreoatad owmg to the tightness and ahallowneaB of the 
infected tioue. 

At the meatus the appearanoea are srmilar to those on the snr 
face of the glana. A acne may have one edge only resting on the 
meatns and mainly o c uupy one wall of the foaa nancalana. In this 
Btnation it a often overlooked, and the slight urethral daoharga 
accompanying it may be attributed to gaaosrhoa. Apart from tha 
charactppfties of the visible edge of the aore, it is eai^y recognised 
by palpating the wills of the foeaa with a finger and thnmb placed at 
fi ^t ac^es to the long axis of the penia. Ibe indurated vail of 
the foeaa ieeU then like a plate which enn be rocked by its edges 
between the palpating Anger and thumb. 

On the akin of the penis or the scrotum the sore is usoaHy 
oval and covexed with a blackisb orusi. Removal of the crust reveals 
a snperfiaally nleerated, granulatijig nnlaca. The nlocrttion u 
asuaBy deeper at the peno-acrotal aug^e, and the sore here k more 
painfol than elsewhere on the penis, owing doubtlees to the fr e qu ent 
bending and stretching to which this part is lu'bjeotetL Indoraboa 
k an early {eatore, but the exaimiier should not exp e ct to find here 
a cartilaginoQS button such as be would find under the prepuce. T>iw 
palpating finger easily appreciates a building-up and thickening of 
a narrow sone of tusue around the erosion, and also that the whole 
lesion u matted together into a plaque of rabber-Uke oonsistenoa. 
Botee on the ekm of the perns at the prep u tial irrip rin and cm the 
labia tend more than any others to gjve nee to a characterktic cedema 
of the penis — eypiilitw ofiimrfire adewta. The soft tissues dktal to 
the sore become swollen and tougher than normal and appear 
what livid whil# the surface of the sVm shows patches of very light 
scaling. 

CompUo&tloiu of p«nile oiuuiorea.— A ehincre occupying 
the mouth of the prepuce, or one below the prepuce wHh hs rone of 
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indortbon Bpreading to the margin, comnjonly cau*ei or uKrtme* 
phimosB, and the pent up wcretionfl in tie preputial eao, mth their 
horde* of micro-orgamama are then apt to lead to eecondary in- 
fection. Septic infection of a acre tuay lead to deeper tJcentiom 
than normal, and the inguinal ^anda may become painful and even 
■uppurate. The moat aenou* complication ansea from ipecitl m- 
fectaon of a sore beneath a tight prepuce (poeaibly by anaerobjo 
orgamsma) reaulting in a swiftly spreading phageds'na The ulcer 
become* blacLened, quickly perforatee the prepuce, and spreads 
deeply into the tueuea of the penis, causing vary rapid and extensive 
destruction of the parts. It is fortunately a very rare complicahotL 

Ohanores of the female ^enltalia,^ — These chancres are 
very similar to those found m the male, but are often more difficult 
to find. The acre outaida the Iftbla is cTnilar to that of the of 
the penis. On the mucous surface of the labia and the antenor 
Qommiaenre it is mmilmr to that found on the glans penis on the 
poftenor oommissure, whore the bssues are looser there is usnsJlj’ 
more induxatioii. Seres here tend more cosily to be aeeondanlj' 
infected, and are thus apt to loae many of thru syphihtio charseta 
istica. Byphihtao indurative oedema is more common in women thsn 
in men, one or both labia swelling considerably as a result of tbe 
lymphatic obstruotioo. 

Chancre of the carvicat orifice u an erosion with a well-defined 
margin occupied by the oharactexurbo areola. Induration can be 
appreciated by palpation, cspcaally when the sore is in an advanced 
stage. The lymphatic drainage being towards the pdno gUndi 
inguinal adenitis does not occur. 

Dla^otiB of genltid ohasorea. — 1 have seen so many 
disastrous consequonoct of mistakes made by workers of the highest 
repute relying on ciuucal examination alone, disasters in the form of 
aneurysm tabes, and general paresi* m patients who had been tsmied 
by eminent speaahsts that the ooginal sore was not syphibtic, that 
I strongly recommend resort to microscopic examination m emy 
case. The accretion u obtained, after swabbing the part with wool 
or gauxe wrung out in saline by scimpuig tbe margm of the sore with 
a spud, a vacanation lancet, or a acalpeL If antiseptic* have been 
applied, or the sore is beginning to heal it is advnablo to push the 
point of the instrument deeply into the tissues. The sore U squetied 
and as soon as the blood has stopped ooxing, the specimen is collected 
either on a coverxllp if it is to be eiamined at once or In a capflisry 
tube if it is to bo sent away If the sore has been treated with sntl- 
septic* and tbe specimen has to bo sent awav it u wise to take al*o 
a specimen from an enlarged gland. This is easily earned out, A 
fairly stout hoDow needle is run obliquely into the gland from shove 
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downwards and mwardi, and when it U judged Qiat the point is well 
into the gland, the point ii moved aboat by rooking the needle round 
its short *Tit A syringe eontoimng about 6 min, of boiled water 
is attached to the needle, the water injected, and the gim d well 
r^n*gvl Saotion la then ap^died to the needle by means of the 
syringe and maintained as the needle is withdrawn The contents 
of the needle are expelled Into a watch-glasa, or on to the surface 
of a glass slide, and collected as above. 

Clinical diagnotis. — Cbmcally other genital lesions ore distin- 
gnlahed from syphlBtlo ehoncre as foUowa — 

Balan\lx» is a auperfimal exfoEation with no defimte border and 
no indoration. Ilerpa is a coDection o£ pan-bead vesicle# which 
become minute sor«s. It la often preceded by soma Imtation, and 
comes and goea. Ihe border of the oompcnte lemon made up of the 
TTHTgina of minute screa is potyoyclio, and there Is no mduration 
The runs of scohias are mound Gka, often with slight hnear ecaba. 
Pvidenca of ecabies can oaually be found elsewhere. There is no 
aomninding induration, and no centra! erosion or areola. Secondary 
ijfpMiha Zcttoat are usually flat, not eroded, not indniated, and 
unaeoompamed by such proooaneed local adenits as the pnmaiy 
sore. 

Scfl eXatKTt or eiartemd baa a margm whwh Is nsntlly more 
itregolat than that of the syphilitio ohancre. He edge ij more oi 
less UDdenmned, and the sazrounding tusues p ate n e their normal 
appearance to the very edge of the ulcer In some cases the tiMues 
bordering on the sore rise prectpiUmaly so that the whole lesiou fcums 
a gnsTI plateau Hke a truncated sca-ansmone The base of a soft 
chancre is usnaDy cnbnform, and more deeply uleerated, and leaves 
a fibrous scar BypbQitie sores may also leave ■cam, but theae are 
more If ito scar ts left or a mere stain it soggesta that the 

original sore was syphilitio Soft ohancree under tho prepuce or 
within the vulva are rudy auigle usually there is one Isrgc ulcer 
accompanied by a number of smaller ones ot Yarying lise Syphilitio 
ohancre may be multiple, but a ain|de sore under the prepuce 
or withm the vulva suggests syphiha Tho tissues surrounding a toft 
chancre are not indurated the sore itself may become rather hard 
as it heals, but by this time a syphOido sore would asusEy bavo be- 
come matted up with the soirounding tissues into a rubber-liko 
plaque. Soft chancre Is asnaDy very j*inful ahen handled. A 
syphilitKi chancre may be rather painful, but can usually bo baadled 
with comparatively Bttle disconijort. If tho ndghbo^rrg ^nds, 
though large are not very painful and the skin over them Is not 
reddened, syphibt Is strongly suggested U they are painful, or even 
suppurating, syphilis is not theteby excluded. If the patient is 
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reliable and adnuts only a nn^e eipottire, on incnbition penod 
of leaa than a week soggots Boft chancxe. One of moro than a week 
snggeata syphiiia, bat doea not exclude soft diancre. 

With ell this, it mnat be remembered that a person may bo doablj' 
infected by one eipOBore. Soft ohanore appears first, bat sypHIis 
may be incubating m the tore. Consequently no ihotild bo 
diamissed at once as one of aoft chanoro. The sore shoold be watched 
carefully and for this reason it is better to dren it with hypertocio 
■alme (2-pet-cent, lUidnun chloride with 1 per-cent, sodium otrate), 
so that microecopoal specimens can be taken later if a tuspidon of 
syphilis should anse such a dreasmg is aa good as any for most soft 
chancree. When syphilis appears the edgt* round oS and the sur 
rounding tusnee begin to become tougher I make it a rule not to 
dismiss a case of gemtal sore with a diagnosis of soft chancre until 
no mgn of syphiha has appeared for three months and the Wassennann 
reaction has remained negatiTO. 

Brtra^enltal ohanorea. — The proportion of extrsgemtal to 
gemtal ohanares is low White end Brown in an analysis of 9 000 
eac^ caaes of syphilu m the Bnbah Expeditionary Poree, France 
found 0*91 per cent of chancree to be extragemtal m origin. The 
wntar found d'6 per cent m 1,600 early oases in arihaiLS Fooixuer 
6 3 per cant and Hahn for Qennany France and Denmark, 4 6—6 5 
per cent The inadence of exbagenital ohancm Ttses with the 
conditions under winch the population hTee. Thus in certain pro- 
vinces m Russia where the members of famibes hvo in clc«a con 
tigmty it has been eatimatod at 74 to 02 per cent. (Finger) 

Extragemtal ohancrea are frequeotly overlooked simply because 
the surgeon forgets that there is such a disease as svphllis. It can- 
not be too strongly insisted that, on the shghtest suspldoa that 
a sore on some part of the body is a chancre, a speamen of the secre- 
tion should be examined without delay A valuable duo to an extra 
gemtal chanoro is often afforded by an indolently enlarged group of 
^ands the corresponding glands on the oppoeito nde of the body 
bang normal or not greatly increased, in sue. An eitragenital 
ohaiiCTO may occur anywhere on the skm or visible mocooi mem- 
brane, even weD inside the noae over 70 per cent, occur in the 
hAftd area, and over 60 per cent, ou the Ups. 

Chancre of the anus may affect the margin aa an indurated, 
dull red fissure or a definite sore, partly within and portly outsi^ 
the anal onfice. It is djitingmahed by iti wdl-defined, indurated 
margin. The glanda m the outer third of the Inguinal region 
indolently enlarged. In the rectum a chancre is often oreriookM 
unless an abnormal discharge, or the appcorance of other egnirt 
lyphaia, provokes an examinatiom The finger feels a fairly well 
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defiiKii tiac »\th k deptrMvd cfatrfr Ttnrujih ttv •fkX'ialuta 

thr tor« kpp«M ks a ttogt< Imioq ttknjtn^ oat from «a intact marrMt* 
mtmbrkce 

ChancT® of the »Vln lo mort part* ot the bode w Uke cfcancto 
on the »hm of the p«a* or *cTOtntn, a loathl of orsh »UjfhtlT rawed, 
indofent sore cotct ^ with a dark cnnt, remoral of irhb.h rrreali 
a dnH red gran nt.ihng mfaee Enlu^ment of the iie«tr«t Irtaph 
glands B a valuable dne On the fiojer, other than the end*, it 
may appear a* a aaperfioal <To«(m,ot a flat, tcalv papule »ith. Terr 
iE^ laduratioa. On the ball of the thumb or the ends of the 
firnera, the appeaiaoee* ntggert whitlow eo •trongir that *TphIhtfci 
ehancte in tin* artuation i* often orerioohed. An infected rraek at 
the marpD of the Tail developa into an inddent nicer with dutt-red 
granulabcm*, which may aptead aronnd the nail margin. In other 
cates the terminal phalanx become* deep u ed, brawny and bulboua. 
Ilie r*<n may be very •orere The ej^lroehlrar gland* aw utuaUT 
enlarged, but may be ikippcd and the enlaTgrment aflwt onlr the 
axillary glands. 

Dwyiwm —An indolent on a finger or thnmb, or in !aet 
on the akin anywhere should arouse a antp^n of trphnis aul etuse 
a mkroecopcsJ eg mi nation of the aerwtion to b« made without 
dday If the sow hu been dre**ed with antUeptk*, an enlBTprd 
epitiochlear or axillary gland eboold be pnnrturrd It la important 
not to exclude syphilis on the ground ©I pain linre in the e**e of 
chancre of a terminal phalanx, this may ^ excrueiatlng U nhouM 
al*o be remembered tbnt a typhlUtie epdrochlear gland may anppumtc 

Chancre of the Up appears otually a* a definite maaa at irnio 
portion of the Bp. It may bo rnutnl outride the mouth but usually 
shows the eroaioti or ukTTwUon on the moist rido of the lip Tlw 
msM u more or leas raised, with a •lightly Indented centre, and tbo 
sorrounding tusuea are tluokened and toughened It is dlsgniwrd 
from mainly by the depth of Infiltration and toughening 

of the tiMuea, and by the poinltsa enlargement of the neighbouring 
gUods. EpUiAuima is much slower In growth its surfaoe U far 
more irregular and its edge U a* orooh harder as an nnripe pear U 
harder than ioft rubber wUle ^andnlat etdsrgeuieot is slower in 
dereloptaent and not *0 prononooed 

Lingual chancre is ^uily recognlred s* a well-defined wre raUed 
aboTo the nuroundiug mnooua numbrane. Tlie centre 1^ eroded 
and riightly cupped nod the whole lerion Indurnted. It Is tmusTly 
rituated somewhere near the Up The submental gUnds qokkly 
become enlarged. It is fairly easily dlagnoeed from ejntMumn by 
the qnkknef* of Ita growth, abwnce of pain rituatkm and Uie rapid 
enlargement of t^tnds. The edge* an not so hard ns In fiJlhellotna, 
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nor I* the .mfacc so ragged TulttruJov, uJcrr u softer more 
jmgnlnr in ontline, and ita edges an nndarnmted- 

A tonsillar chancre is often diagnoaed as sunple tonsnhbs until 
secondary aympfoma appear The tonol u mneh enlarged and 
indurated, and the maAed enUrgoment of anbrnanDary pUnds on 
one nds should aronao aaipitaon. 

Chancre of the eyelid may appear as a pint papule at the inner 
conthns. The entire lid may become mfiltiated and conederaWy 
nrollen The prentmoolar ^ands enlarge bqt mar not be rerr 
palpable. 

Chancre of fho coryunctiva ii ram. It begtai as a pepttle sod 
groTTB into a tonnd ot oval, devated aore which it BuperfimallT eroded, 
Snspioion may be aroosed by the fact that the pat/eat is otbennse 
in good health, and by the indolence of the sore. 

Chancre of the mouth of the Eustachian tube hu been 
recorded in a fairly conndeTaWe number of catta, infection hsTing 
been conreyed by a Eutachun catheter 

Adenltla fint affecting the jdands adjoinmg the pmnaty eote 
and later all the palpable glands, is Tary charantenstxi of syphUiL 
The enlargement due to tho pnmsTT sore is tisnaby much greeter 
than that seen in genera] sdemib, and a group of uuletereny enlarged 
glands IS often a osafol clue to tho stoation of an extragerdts) chsMTa. 
As a rale, the remain smooth and discrete Iboogh enlarged 

oral and indurated In general adeaitw the epftrochlear ajaHtry 
and cervical glands arc tbooe nsoally paljnted. 

RASHES AKR OTHER MAN1FKSTATI0H8 OF THE 
SaCALLED SFOaNOART STAGE 
Just before the outbreak of th© Bret skin raah the wit palate oflru 
breonKt erythematona. ChsiactenstKally th© ©lythema la rooe-red 
and contraste strongly with the pallor of the liard polite. 

The first rash to appear tbe roneolar ot moonlar ayphllldA 
18 made up of pink or darker red apota larjing m sue from a 
tlirecpennr bit to a fiorm, wbwK at first ahow dimly throagb the 
epiderrotl coTcnog. Tbe spots usnaDy appear first on the flsoks 
between the lervel of the arapular aufdea and the Qiao cresi sod 
spread orer tbe atwlomeo and hack and then orer tbe hroba, tbe 
back of tbe neck and occasionsny the face. BJinnar spots may b® 
seen on the plans peni*, and occasfonaDy o few rnay appear oa Jb« 
soft palate. ]n general fl}pcarane© tb© rash nmulatea fairly clowly 
that of measles. In typical cases the skin foola *Jipht/y orticsnal 
(syphilitic mticana) Hi© rash, lik© other skin manifrrtationi of 
^hilts, is aecompon«d by httl© or no itching. The spot* am oftca 
so dim that tic patrent doe* pot i»ot»c© them, and they niay not bo 
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to be. divided into pmiury» •acoodary and tertiary »fage* tntmiy 
becaoa© the great majority of oaaea ihow (I) a primary wte (!) a 
Toaeola foUowed by an ordinary ^rpe of pepnlai emption^ which a 
fucoeeded by a long period of lateooy, and then (3) one or more large 
gtumnatouB lesona wbicb difler etnlongly In appearance frotn the 
•rdinary papular eruption- If the lesoni of all ooaei are conndered, 
such a diTWon la impoanble, since there u httla to dutingniah tome 
late papular from eom© early gomnutouj ayphilidea. 

In point of time, papular lypbflida naually range ora the penod 
from thrtie month* to two tom* from the appearance of the aore, 
but m odd cbm* the finrt popnlat eruption may be teen eaifier tod 
in other unconunon cate* mamleatatiOD* of syphili* which can be 
clasecd a* of the papular type may be found a number of vtait after 
infection. The eiriiart and that moet commonly seen, u the 
dome-ahaped or Icnbcnlar papular eruption (Plate 70) concttmg of 
rcae-red apoti wdl embedded in the akin. Tien*ualnae»ab«itthat 
of a apbt pea, but mixed up with these papule* may be some which 
are aa RtnaU aa a pm ■ head, and there may also be a fair number 
which are conaidaably larger whila in such place* as the fronts of 
the forearms and the abdomen they may appear as large, btowmih 
red plaque* the nxa of a ■ haling ot blg^ The dktri^tiou on the 
trunk a^ limb* follows eloaely that of the macular typMlide, but 
may be much wider extending to the face, scalp gemtaHa, betweeo 
the buttocks, palms, and aolea. Papule* can often be Been spnngtng 
from the centre* of macule*. The apota vary m number but uiuafly 
are lew mimeroua than thoee of the macular syphihde. In acme ctses 
only a few papule* can be found over the whde body, but m others 
a half-crown placed anywhere on the trunk would casfly cover two 
papula. The cUntnat appearance* of the pajmlar eruption vary 
with it* fituition and with the aubject. On the trunk and dry parts 
of the Cmbi the typical papule 1* a dry sE^tly cleTated, chmf 
red spot, which become* deopa red and browner xnth age. TTben 
picked up between finger and thumb ft feeis rubbery and 
well embedded In the ilan- TiVbai it Is sqneoed the surface 
Uaaeba and the ojndcnm* gbiten*, as if the tupetfictal layers were 
ebghtly eeparated from those below At the same tunc the surface 
Qsnally cracks shghtly and light brushing with a finger tip ctuses 
a Bcale to become sbghtly detached In otha eate* the scale is more 
obvious, the papule becoming silvery white » the centre. The scaJes 
ean bo brushed away fairly eaaSy or are removed by frietkm i n t h 
the doUung, leaving a coIlarttU or looae fringe of ejrftJitfrum orocM 
the margin (papufo-ijwimcwi sjpAtftde) A further degree b the 
sqvamcv^ sjTjMufe where the majority of the papule* are compWely 
covered by sflrery seala (Hate Tl) Bcalmg is uiosUy a prominMa 
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Dl^nmlt of pupnlar puitular tina oothyraatou* 
Tkc ttif( UlrtlnpmMni; fluran'rl'lln ot BTptnid™ 
« IM itic* in ' ‘ 

fO TMr plwmotpMMn infml viri-.|in r| p<ioni mlh cl.irictm 
“f^ie ol miWH, WllR ptnrnl on lln mmr rolilrot 
m Ti. iWnf. o( my miiknl „t Mintlon 
it« J»apulr imoothnr*^ 

, pWetdnn wbrn {t In »nil the 

"*«»« »l lU inpfrtlcl.l tr.ll*fBom 

tbtpo of the le^n on the ecrotam lU 

li Dot ft#, ^i, * 1 •ri'Mftnco ot iU tim when the ilnn 

P« 00 the ftretcbi 

^P^Tbe »*rt like opprernnro ot the condj-Jorn*, or the 

cn-j » pleqoe often toond between the buttock* when 

'^' 5 “ Bot formedi 

auMt colUretto ot looeened ejifthelinm iround the 

tooat under the ro*mm*i, end in other 

^^0 »<lo*mooe iyphHide temnd on the 
OTfiL The coUarrUe Borroond* a glUteoing, 

pwtSt?^ rim ot lyphnitio, papule-llko tmne aroond the papolo- 

•ypM^ ^^“r«*emtio gronpbg of the Won* of the toIlKmlai 

ot oral, tether than Uneer ehepo ot the cmeted 

the^mLt^* !!!**^ jwiliduw In tho *«»efUon The Urt u 

tJ A rebehle method of clinching the diacnoeu 

en rJira^ I ^ iolectioo, though it u pexhepe law 

howertp cotjtoboBe ojid «maU fclbonler eyphiUde*. which 

jq ™ * mlnoiitj of cue*. It 18 Deoeacerj onlj 

Pit ^ ° tuperfidel epitheUnm end equeexe the kmon to 

>=niin fnnn it. 

eorwu difien from the eqnuomn eTphilide in being drior end 
end £1 .°”^ •upcrfiaeL The ecalee ere neuaUr more clo*dv eet 
of hlood^ ^apwaelly on Eght Mraptag, which elao prodnoee ooring 
,nj pm-pcenta. The eraptioo ib true to true ail oret 

r_^i_ PetfreoleilT tho ertoneor Burfeoee. 

nolTirrTT. 1 pfouu (tffea from tho paputer eyphilide in tho 

•‘^pe of the Bpote, tbdr eonfloenoe, violecoone tint and 
erf tho ^ thotr mhebilitT The entenot eorfee** 

•ituetio^*^ *'^”*™*’ n*po of the neck ere feroanto 

Ii^eeiMu any teued Worn era nudnlj pale, not tod end Bfutening, 
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MUCOUS PATCIIFS - 3 - 

of ctmflofat papolrt »!ik1i differ la appearance from trpvTry 
Idtont on the »Vin bccaOM of th# motstoro aod fnctton to Thart. 
tl» fonner are eipoaeiL The typical macotu patch u *<*en on the 
pQan of the faoce* or on the maeoiu lorfaces of the Gpe. It tj a 
greyiih white, flat Won, which U toanJ or oral within the Gp* and 
corm the faocUl pOUr IQco a aDaff tracL The greyuh white centre 
li bordered by a rcwe-pfnk band which ia floah with the nriice ori 
aharply defined from the rarrounding mucous membrane In tome 
ease* the aoddm, greyiab cmtro of a mucou* patch within the up j 
remoTed by friction, and the whole Won la then roae-red. 

In fituationi where the leeKtn ta expoaed to aqoeezing or stretch 
ing, aa on the toim! the eldea of the toogne and the ende* of the 
tnouth, there U uiually aomo ftcsanDg and nlceration. The toaru 
may be fairiy deeply okeratcd. On tbo tide* of the tongue appeir 
grey circuUi ero«Ions or farriy deep fisaurea foDowing the foirowi 
often corered by a white adherent peDkle and •ometimee mmnmded 
by a patch of leucoplaVu On the douom of the tongue smooth 
"rd patches or rings which look as if tbo popnie had been rubbed 
with pumke-stOBc may be teen danng the stage of the pafailat 
*nrptton. Occasionally tbo Wona on the tongue are more vegetattre, 
*od eoadyloioata aro found on the poatenor section of the dorvoni 
(« on the tmdar«ir{aee. At the aoglea of the mooth mnecus patches 
F*wtkally always become fissures, and a smsil ecah can tonially be 
*een ootilde where the comer of the mouth is eipoeed to the air 
Dla^ofla of lesions of the month and tonfaar-- 
— ITocous pstchea on the fauces and tonsils may be miatslfm for very 
•fld dipklWU, lor ViiiccTil • angina, or for thrush, but any doubt 
tan Qsaally be aettled by the nucroecope- In taking specimens from 
®®uth lesions H is well to sroid, ss far as poeiibla, admixluie with 
•■fira, which may contain Sp. daUtum {*« p 768) Alter swabbing 
dry wool a nasal nng curette Is a very useful initminent for 
soaping the lemon and gathering the spemman. 

bi itjijJterta the corenng pellicle e«n be loosened more easily 
St its edges, and the denuded eurfsce bleedi more readily The faaces 
are umtHy more reddened and the sabmaxUlary ^ands enlarged. 

Finesnf'# ttaytaa may reaemble a mucocs patch rather closely 
M there may be httle or no g ener al d ist urbanoe. The edge of the 
™an looks more angry not pnVj antt when the pelEclo is rubbed 
*rth a swab the surface below bleeds eajfly 

cause a white nMinbrane on the soft palate, but when 
Ibi* is hruihed away the surface below looks faidy n oc m sl. 

Secondary lealon* of tho tongue maybe mistaken for herpes, 
^^‘wuloui uL^tkin, oifoIlatlTe ^o«itia, primary syphUitio leticm^ 
or sypiflftio Isucoplalda. Herpai appears in crops of rery smau 
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ffopeiflcial vesicles which are nfficiently charactariitic, when eiin>* 
doeelj to be dutuigniBhed from secondary ledons of the tide 
of the tongue. The spots tend to recur and are often preceded by 
some neural gw pauL The tvbercuhxi ulcer is more painful, ragged, 
and undenmned, and is usually associated with advanced tuber 
culona. ETfoluUiM glomtu or wandering rash has a fine white, 
gyrate border which is constantly shifting Prmary tyjAQiiie Imont 
of the tongue are smgje, stand oot boldly arid ore accompanied hy 
well marhed local adenitis. Tertwry glo^stlvi and letieoflaha are 
much tougher lesions than those found u the earlier stages of the 
disease 

LaryngHia is fairly commonly seen m patients with a papular 
eruption Occasionally it occurs without other manifestations, and 
18 then usually overlooked, A ohromo laryngitis without great dia- 
comfort or oonstituhoual drsturbance should arouse a suspldon of 
syphilis. 

The hair — The papular syphihde is often accompanied bv eon 
siderable loss of hair which may result in the patiemt becoming 
temporarily bald. Uore commonly the loss is patchy so that the 
•oalp at the back, and odes looks like a tuotb*eateii for 

The nails and nail bads are rarely af eciiiKl and as a rule only 
after about six months. When the nail itself is diseased (oaydho) 
It may become dry brittle, farrowed, and pitted m parts, tending 
to split easily Or an opaque spot forms, foDowed by a pit in the 
nail. The nail may be longitudinally striated Penonycha may 
be manifested by thickening aod aoalinees of the tissues around the 
nail, or there may be diffuse, dusky reddening and swelling of the 
flnger-cnda, and the tissues bordering the nails ore fissured, oozing 
temm and showing granulations In porta. 

Bones. — In the early stage, almost before the rash appears, perl 
oetitie may cause considerable aclung m the bonce, especially st 
night. Occasionally at a rather later date m the first year a pain- 
ful node forma as a imall, elastic swelUng on the surface of the bone. 
Unl«i treated, it may become a bony nodula The tibia, ulna, 
olsvKle, sternum, cranial bones, and nbe are those usually affected 

Synovial meinbranea of joints, tendon sheaths, and buiss) are 
rardy affected during the early stagoa. There may be a good deal of 
effusion and pem, with fever more commonly the effusion is quirt, 
with a moderate amount of tendomesi but a freely movable ]«nt 
The elbows and knees are the joints in which syphUilic synovitis 
occurs most frequently 

ijqje eye#-— Occasionslly a mucous patch oeeuia on the con 
joDclival surface. Iritis and Irldo-cyditls are not uncom^n 
during the first year, hut may also occur coniiderahly Uter Tbs 
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eje becomes reddaned, whh a good deal of cmnnrtconMal congection 
and pboiopbobLS. Tlie Mi Icaea its lustre, and there may be a plaatio 
effmioti into the anterior chamber. These u a great tendency to 
poatenor fyneohlB, and the many caaea seen with a permanently 
contracted popQ testify to the freqnent faOnre to recogmxe syphiHtio 
mtU before the mS has become petmanently adherent to the leita. 

Choroiditis and retinitis also occur in teocndaiy lypliilia and 
often remam xmrcoognized untH the patient it fortnnate enough to 
meet aomeotie 'who Temembaa the existence of snoh a disease as 
syphilis. 

Interstitial keratitis u a Tory rare mamfeatatioQ of aoqmred 
syphihi it wiQ be doscnbed under Coogemtal Syphilis (p. 834) 

Neuro keratitis, with reanhing opaaty and ^oention of the 
oom«a, IS rare. It resnlti from sypbifitis inTolTement of the ophthal 
mio biaash of the Sth nerve, and is assoaated with ancatheaia of the 
oonjonetiTa and temple. 

The car* may suffer In the eariy stages of syphibs from blockage 
0 ! the Enstaohisji tube ooneeqaant on the naso-pharyngeal cataerh. 
A milH ototis media maT be the teaolt of a lyphflrtiD eruption of the 
mseoas membrane. It is poaible also that syphilibe nast^phaiyngeal 
eatanh and uleendcn may ptedispoae to secondary rapporstiva 
oditis n^ta- 

Of mneh man importaaee is the deafnesa whieh may develop at 
almfwt any tim*i danng the oonise of syphUia, themgh it ia vtiy iii>> 
common Mon about the third month. In fairiy reoemt oaeea the onset 
msy be sudden, with preliminary hyperaoousa, foUcired by rapid lose 
of hearing, distraamg tinrutna, and vertigo In older oosea the de- 
velopment 18 mon grednal, and may be unaccompanied by fannit a n 
or vertigo 

The aonte form, oocutring from three to twelve months after 
infection, much more eommon Just after the introdoetdon of 

■alvaisan treatment, when many oases vrere being mjected with only 
one or two doses of the new remedy in the belief that this was sufficient 
to eradieate the disease. It wss very often associated with panlyss 
of the facial nerve and with patholo^oal signs m the cerebro-spinsl 
llmd mdiosting syphiIttH meningitis. The fset that, at this time, 
syphOitio afieotioiii of other cranial nerves, sooh as the Sed and 5th, 
became more common, makes it elear that the cause of aoute syphilltio 
dfatnriM developiiig oomparatively eady in the history of tbo In 
feotkin hea generally in Infihnition of the nerve-trank aoeompanying 
baaal roeningrtis. At the same time it U neoeasary to mention Uooa s 
oaao, quoted by West, of eariy syphiCtio deafness in which the auditory 
Derve-trunk was mtact and tbe condition found was a syphilltk) 
lahyiinthitEK. 
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Eady acut® syphihtio deafaMs hai again beoome very TutoomnboD, 
w it u now oaual to edmimator mncli more treetiMut than wai 

UloiigiittoboneoMaaryjuataitartheuitnKiuotionof aalvatsaii birtthe 
eipenenMi of thoae aulicr year* ahowi clearly the daugar to the central 
nervoui syrtem, mcluding important Bense- organa, of an manffident 
artwnobenxol treatment. 

It may be oonveniant here to deal with deafneaa in the later stage*. 
UfnaHy in snoh oaaea the aSection la a ayphilitio mciungitia involTing 
the fith nerve. The onaet and ooxme are imioh more inndwni thag m 
the eadiet atagee, and the ayphilttio ongin is often oveilookfid. Mnoh 
leaf commonly gnnunata of the maatoid and other porbona of the 
temporal bone may leed to involvement of the or rntemal ear 

and to oonaeqaent deafneaa. 

The deafneaa of adoleaoenta aufienng from congenital ■yphih* li 
oonadBred m the artiola on Congemtal Byphflia (p 8^) In tabe* and 
general pareau the auditory nerve may very rarely be mvolred m a 
manner analogoua to primary opt>o atrophy HyporaccmBU may be 
early and acoompamed by fannitna and vertigo which arc followed by 
deaineea. 


The tectlole la rarely aSeeted in the early etagea of a^phlEi 
Not vsv ancommonly one or two nodnlea appear in the globus major 
of the epididymis The afeotion la distingnuhed from gonoooocal 
and tnberoalons epididymitis by absence of history of theee diaeasei 
and by Its situation m the globos major (See oZio VoL 11 p. 683.) 

The Yelna- — Very early or daring the first year sj^ihllibo 
phlebitis may cause round or epmdJe-ahaped nodules m the reins. 
Such a nodule beoomee adherent to the alnn, which reddens over an 
area about the nse of a ehiritng, and may break down to an nicer with 
overhanging edge* and dienharging annious pua. Syphflitao phlebitu 
la oommoner m women, and ocoota most often on the legL 


Early eyphibbo affections of the Yl*o«ra and central nerYOii* 
•yatezn ooncani more partkrnlaily the pbysiaan, and require only 
brief mention here. Nephrltl»i»unoommon mtbe secondary itage 
it U important m oonnenon with treatment. It is said to be accom- 
panied very rardy by cedem* and may end in death from nmol*, 
thou^ no such case came to my noboo among the 100 000 or 
to aoldiei* treated for syphili* doting the War. Acute I'®**®''! 
atrophy of the liver is a very rare sequel of syphih*. Mild 
Yastro-lntastinal disturbancee ate becoming more and moia 
nised as aocompauiments of eariy ^rphffia. Syphilitic meningitis, 
meningo-myelibs, myehba, and meningo^ncephalitfs are Import 
THwibilibes. The central nervous system is invaded early In * large 
Scnortion of case*. In a fmafl proportion of these clinical ^ 
festabons may appear as earfy as the third month, or any time Uter 
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in tlw form ol noltttd nerr* distmb«noet, of ft* lyiteni ptiftlyies. 
Ttey fti® niuftBy ti® penalty of insnffident treatment, eapeoaliy 
of rdianoe on a oompaiitively amaU ftmonnt of ftiMoobeiuoL Thor 
relation to eye »tw^ ear distnrbftnoea been diftO^iBaed (aee 789)^ 

Tbe &nmnia and ganeral oonstitiitlcmal dlttarbanM 
vhkh aoeomp&ny eftdy lyj^oltt haT« been inffiaently deaciibed 
(P 763) 


TERTIARY LEglONB 

Alter tbe aecondary raab baa laded, tbe ^yplnlhio may manilect 
no oatward dgn of bta diaeftae lor many year*, or eren throogbont 
a long liie. Ilany patienta appear witb a late ay^dnlitio ledon irbo 
baye no recoHectian of ft aora, laab, or other tign ol ayphllia, bnt 
adrmt gonorrlueft twenty or thirty year* ptevioiialy The proba- 
bility waa that the ** gnnocduBft " waa, or waa aaeoeaated with, pnmary 
lypldlia m the form ol ohanote wHhm the loftia nftTwnlaiu, and that the 
rouola tmooticed. Hia tertiary Unon leema alwaya to begm on 

the Bite ol aome miucy thoo^ aaUghione, or in a part erpoaed to strain 
or streftL The mdiTidoal lesion u drraUz, and u generally larger 
hardvr and more deeply embedded than a seocmdaiy Won it also 
tend* more eanty to btr^ down in the centre, tfaehaTging its gammy 
eontast* and leaving a ptmehed-oat oloer with preoj^loo* edges. 
Eeaoltiboo of pert* whloh do not bmk down u rarely oomplete, 
and the remit u eooiiderthle flhoraab or catooti*, iceoiduig to the 
tusae afieoted. 

The ahin U the tmae moat oommonly affected in Wbaiy syplolla, 
and the result ia the nodular cutaneoua ayphillde. The mdi 
Tidnal Won u a deep-red nodule about the width of a shirt front 
button. The mrlace may be cowed with a eeale or a ligh t aeab 
or m rare itistancea the centre may orealc down into an ulcer Alter 
temaming unchanged lor mootha the nodoie may gradually retro- 
gres B without treatment, lesTing a alj^tly d e pi e as ed centre with a 
pigmented border Uore often tbe ingU nodule is followed by a 
Ting of surnlar nodules set coeoentDcaDy with it, about hall an inch 
out, and each of these may in turn become the centre of a circle^ or 
segment ol a circle, of aatelBte nodules. A* frtsh nodnla develop 
thm parents, so to speak, retrogresa, and the result is a Won made 
up of numeroos ordes or segments <A circles which cut into one 
another or are regulady ooncentne. The border b gyrate <s set 
piguwus, and c o v er ed with scales or a scaK Uueh mors rarely ths 
border ts ulcerated along its whole length, or in sbort sections, so 
that a desui-cut treneh b formed. In the centres of the numerous 
dicks eodosed by or In thft wake o! the active border can be seen 
the remains of nodsles in the lotm ol {agmented spots around whkb 
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it % tiasne-pcpei Re bcm that is soft and flecriUe. Thii maj be <}uite 
wtiU except fot tie depcwts oI pigment, or may rtmaifl rwJdcncd fw 
a CoURdciaHe tuuc Tie acan are separated from ooe soother by 
band* of normal ikm The ptocea* may atop at any stage without 
treatment, and ooctinae its adrance after remturing qtdeecent for 
a variable penod, and bq on indefinitely for marry years, until a 
largo portion cd a hmb or of tie trank baa been aficctei (Hate 
74.) Once the le«on has pesstd a ipot, h does not recur tim. 
Bometunea ulceration « a pronoanced feature and tie letitm 
advanoea more quickly than tie healing proceae, so that a large area 
tj left atudded by numerous punohcd-out, ahaDow ulcers. (Plate 74 ) 
"When tie uloerative tenon aflecta the lipe it may become phugedamle 
and xefult in a very rapid deatruetJon of the parta JU a r^«v tie 
ordinary lemon la easily arrested by treatmeait. 

Olagitoais of tertiary akin lesions — Tio mem difficultiea ans^ 
when tio lesion appears on the face. Xvpus ru^m occurs usually 
in younger rabjecta who are deicate and posribly show other stlg* 
mata of tuborouloaia. Lupoa grows much more slowly, and Its 
border u irregular. Tb« edge of tie uk«r is irregular not punoinf* 
out, leases a more fibrooa cieatnx scored with tdangiectasee, and 
active nodules are often (eft In the soar Also tie lupus nodule 0 
softer and shines Uke ap^e jelly through a glass slide pressed on it, 
while the syphilitic nodule is bard and uppears tirough a glass iBde 
as a brown^ s tain. Scm^ulod'eniua is distinguisind the uregular 
overhanging edges of its ukers, tie connexion and asoooation of 
these with tuberculous proc ea s es , and the fibrous scar wiJeb u left 
on ieahng. Tubercle VidUi may be found m the exudate. iMpvt 
cryOitmaltmu usually sts astrido the nose and cheeka as a buttcir' 
fly might and there are outlving patrh« on the tipe of tie ears 
and banda. Tie edge, though well defined is not in^trated The 
scaxnng is much lighter Rm^vorm is much more soperficlal and 
leaves no in its wake Sdiorriav dernujtitu often hai a gyrate 
bot'kt but tic l«lcm is qmte superficial u not infiltrated and leaves 
DO scar ifaUgnani u Tciy slow m growth and has a roSrd 

very hard not dean-ent like the nodular cutaneous ulcer 

i/ofipnonX piirtule (sotirax) Is a far mote acute prooesi it has a 
central Uack eschar with surrounding vesicles, and itches Intensefy 
Anthrax bacilli can easily bo demonstrated in the secretion 
JclinoBtyctmt is very unlikely to bo mistaken for a Bodolar ^phibde 
it IS diilingulsbed by its fiituloua onficei, the puckcnug of the In- 
volved area, and the golden-yellow gianulai discharge containing 

the ray fungoa. , , . , 

SubouUuiwms ffummatsi appear as ruLlKFuke oodolea betow 
the to which they may become adherent. The gumma may 
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break down, leaving a panchtd-oul olcer with rather orethanging 
edget. The uktr might be conlawd with that fomad m Bcatn $ 
ii»eau 4 taberodoua grennloma which most often afleetB the calves 
b guU oikI Tonng woraem Apart from the youth of the pctient, the 
pnoence of other tigna of tnbenniloaia, ood the abeeooo of mgra of 
•yphllii, the ulcer of Boxln t dlccaao has a more dstolona and izreguUr 
opcaiog. 

Utuolos may be occupied by gomiData or be lohltrated throagb* 
out. Id the Utter case the ereDtual formation of fibrtmi thwue may 
interfere comideTably with tho fuDCtion of the affected mnocle. 

The bonom.— Tertiary ledotti of the bone* ore very important, 
tioce b some ntaationi they may lead to great mntilatioD and 
deformity Localized gummatous peHotfitlt and osteitis ore 
tmillj oosodatecL They appear in almost all cums at the nte of eome 
bjoiy Any bone may bo aSeoted but the clavKle and atemam, 
riba, tibia, and cranUl bones ouffer most commonly A smooth, 
hard vwdKng forma and U utuolty osodated with a good deal of aching 
pam, espeeUny at night. Such a sweUbg U often found at the ttemo- 
davicolax }ai^ m old syphUities. The swelling mar orgonue mto 
a UDooth, ivotydlke boeo, or may break down is the eemtie m the 
UUo case the centre becomei ooft tod diEBoonf while the maigm 
U T on ed bto t iHge of iTory like bone. Boonet or Uter the ikm 
ever the centre may give way leansg * fnnneldike ulcer at the 
bottom of wHoh U bare bone. As (here is aguilly some ertermoo 
b depth, the bone may be necroaad. In the case ^ the iknH a due 
of bone may be shed, leansg the membranes hare, eo that pulsation 
may be seen in tho 6oor of the ukwr General mnungitii is prevented 
by the pcerKKis formotioD of odhestosa. Bometimes, etpeaoJly on 
the cruinmi, two or mote olceri may coalesce mto a dorerdesf 
*hape or a number of ulcers may smtound on area of bone which 
Very roxdy the process begina on the bner table, and the 
>igQs ore thooe of cerebral gumma, wbloh U described later (p 799). 

Diffuse perioatltls and oateKfs ore not very common m 
•“purod srphilia, if the gTTT.n bone# of the face and nose or* eicepted- 
Thft affected bone become* thickened, tender and painful, especially 
at right- dlognoeia is usually mode on the chronkjty of the 

proem, the patient e history and the Wassermann reactnm. The 
®*rtef>V3 axe rarely affected. A retropharyngeal ohsem may form, 
01 the spmal canal may be invaded, and very unconinionly nove 
symptoms may reanlL Kypboois may foflow dtstmetion of one or 
roore vertebral bodwo. 

The »nd nasal bone* ore oomporativaly seldom 

bvolvod In tertiary syphllii. yertuBotely so, because the result 
bg destroction of bon* may bod to coniiderable mutilation and 
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<2«fanmty Tht lorer end tnUnot part of tie leptum and tie 
voffio axe dost 00212001157 mrolred then periap* tie iard pakte. Tie 
patient deveJope ofiKui and la conataatJy blowing hlack or greemii 
acabfl and poeably piecoa of bone from hi» noje. Tie end of tie 
note may be roddert^ and bolboue, and there may be eome aweffing 
of the eyeUdi and face, ai u netnaigic pama m the aoec or fore- 
head. Examination of the tuue* ahowa a awofleu muooni membnuie 
whi(A does not collapae on the apphoation of adrenalin or cocaine. 
Many ulcers may be seen. Tho n»dt vaiiea with the part aSected 
Ycry uncommonly the roof k attacked, and the patwnt derdop* 
memngrtie more often tie hndge of tie noae gives way *nff a 
noee retulta, or the tip falk in. In other caaes a nreHiog forms in 
the Tooi of the month and eventually the hard palate la perforated. 
In acme caeea the uloeration breaka out on the face^ pcwrfbly over 
the iuuhJ dact, whieh becomee blocked. 

Dlagnoait of tertiary neaal eyphllla.— Chrtmio naaal ducharge 
with an oHenjbve odour should always ftimulate a teaich lor syphiB*. 
Litput vul^aru la ilower more soperBcial, and may be awomat^ mti 
sgns of tubnouloeu ekewiec«. Atnpkie rAsmtu is not ukeratiTt 
and the covensg of tie mfezfor turbi^te bone is thrunken. 
nant dteoMe is more paiofol tie uioerated aorface bleeds easSy and 
IS more prdifemtive and adjacent glands are enlarged. 

Oiunma of the orbit may b« easy or di£eult to diagacae, 
according to the poentioa of the tumour If it is far enough forward, 
it may be Wt aa a rounded tumour otherwise there are only the 
sgna of mtro-orbital tumour for gradanc*. There is dull pern in the 
orbit, which is woxee at night, and aome tendeameaa on pre*ure over 
the orbit or lie tamporai bone. The ids and conjunctiva ore rroflen, 
and there » lirmtetion of the movemenfa of tie eye towartk the 
afected aid& This produces dijdojaa, which may also mult from 
invrivament of tie fibre* of the third nerve m the gumma. 'When 
the tumour i* m the poetenoc part of the orbit then is some ex 
ophthsimoa, and the nerves pesamg through the sphenoidal flasnr* 
and optio foramen are involved, with itaulting papaiitls and ocuk- 


motoT parMyns. 

The diagnoalt n*ta mainly on tie signs of fntro-crhftal fumotir 
with evidence of ayphfbs elaewiere, < poaitive Waasaisann reaction, 
end the iatmy Tie aaiert plan i* to treat on auipiaon of ayplulk. 

Syphilitic daotylltla is a gommatou* osteita aSecting <me or 
mot* phiJMie<*, MpwuHy the proiimeL The pheloM gn^J 
meile mthimt cetudug tnj greet pMB end -edthmit et fint effertieg 
the temloe iheeth ot dde. The onleoiae tmm. Id eone caee. « 
d«ehetgu.g stm. fom. m other, the hone become. 
tblcteoed or It mej- he .hwrbed rwoltiee U) J^meoeet Jicrtenieg 
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Diagnosis of syphilitic dactylitis — The from tuber 

eidoiu diseate mar ba diScnlt, and in eertau ooms the tiro prooeeaet 
nuy be eomblned m one phaUox The presence of tobereolosn m 
other parts of the body vith the abeenoe of sypfaihs, end nee 
Terse, will simt, vhlle the ■hugrem wSl show that in syphiOi the 
proeea is oonhned in the earlier stogee to the shaft. fodiondroMta 
ore harder than gammata tod do not tend to soften and break 
down. 

fiynowl&l iiioniln*aiiea. — A eynoriol membrane which a 
txpoeed to injury os the prepotdlar bmse in ohorwomen, a knee- 
Jotot, or on OT Ci w o rked tendon sheath, may becomo cfifinoely thiekeiied, 
and gonunatooi nodules may form m ik The rubber like thwV)»ning and 
the nodnlea con be mode oat foiriy cosily by palpation. In tendon 
sheaths and bum a gonunatoos moos may spread to the ■Hn end, 
breaking through form en nicer which mey lest for years. In 
e Joint the p ro ct si mey etteok the erUcolor ends, which enlarge, 
sod the joint becomes ^bolor mthont partrcnlei fiiwlr CTmg of the 
membrane. The disease may spread to the end burst extemelly 
or ookylosii or e flail joint may tesalU 

The diagnosis of gummatous synovitis is mode from the 
^metnea of the process, the obnoos thickemng of the mambrsne 
and the hlftory 

The t«stdalo is foond to be Inrolred modcntely often in 
late syphOls. Inteastitul gammetotiB cmhitls canoes the testicle to 
beoome cTenly enlarged, emooth, elastic, and Tory heavy In 
addition, gammatoos nodoles may form, eansing smooth, eissbe 
hooeei to project from the testicle. The epnhdymis is obscured by 
the enlarged testicle, and cannot be A point of diagnostic 

importance u that testiooler feeling is lost, so that the testicle may 
be sqaeaed with impunity Hie condition may be taocuted with 
a hydrocele. The enlorgeineirt prngrrssfs stead^ for many months, 
tha testicle ■jmetunes becoming many rfniM< its normal sue It may 
then slowly retrogrese untH the testicle becomes nnaller than norma]. 
Rarely e gummatouB nodule breaks down and buzits through the 
stiQ, leaving a crater-like uloet with bluioh-red, erverhangmg edges. 
(Hate 75.) Oooosianally a form of henna teetis occuie from the 
projection of granulations from the base of the uleer Syphihs ocoa 
■binilly aflects the epididymis. 

Hie diagnosis ^ gumma testis depends on the firm smooth 
ness of the teoticle, he ww gh f ■.nH poinksaneoa, "Titl the sboence of 
feeling. Taiwralow dtsssse affects the epididymis and card 
tends to farm fistul*. The Wosoermann reaction may bo nega 
^ve, and there may be no history suggestiTe of syphilis, ilaltgnaui 
disease is osuolly more rapid in tlxn g iirtiitia the teotids ts 
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wid tttbcnkr Kmation u not lo*t. Any nodole* &tt very 
Mrd There may be no sign of ayphrlia daewhere in the body 

The penU^A g umm a often ctnated at the nte o! the onginal 
*0^ ifl not nneommon, and may be mistaken for a pnmary ohanae. 
The nicer la typicaDy gommatoua, and adjoining gjands are not 
tfliarged It is rare to find Sp, ywHtdtm in the secretjon, bnt recentir 
a fair number were discoveied in a case of chanenfonn gamma at 
the irntora clinic 

Unoous membpftneSa— The Up may be difiusely infiltmtcd or 
occupied by one or more gammaUras nodoles which may burst to form 
typioal gummatouB nlecra. The gnmma la dutingniihed from epithe* 
boma by its dean-cut, softer edge, contrasting with the rolled, ererted, 
very hard edge of malignant diaeuee. A primary chaners is snrrounded 
by mare induration, the eubmental giands are enlarged early and 
numeroua spironemei can be seen in the eecrotion of the sore. 

Inside the cheek a fairly common late sign of syphilii is a band 
of leucojdalda stretching from the an^e of the mouth horixontaUr 
backward for a vaxtabie distanoe The aflected mucous membrane is 
tougher and its superficial layera are bluuh-white, with bght furrows 
cutting It up in bemng bone lushion. In many casea onlv one side 
u afieoted, for about an inch 

The tongue suilen in tertiary ^bilis probably more than any 
other part. (See also Vol II ) 

Superficial glossitis consists in a diiluse infiltration of the sub- 
mucous tisBUM affecting the whole or only a part of the organ. Tha 
portion affected becomes enlarged and may be very tender so thit 
the potient caimot eat hot or epiced food. The papillsj disappear 
leavi^ a red, smooth and poUsbed surface which may be bghtly 
or more thiolJy coated with a bluish-white pefliclo [Itueojiaha) 
The affected area becomes lobulated, bang cut up into islands by 
fissures of varying depth the floora of which may be eroded. Wth 
or without the diffuse giomtia, numerous nodules may appear in the 
mneons membrane and ulcerate, a condition analogooa to the Dodolar 
cutaneous syphilide. Ono or moro locabied gummata may be asso- 
ciated with diffuse j^oasitii or may occur alone Ther are felt as 
ni-dcfined nodules in the subrtnnce of the tongue they may break 
through the mucous membrane, causing typtcal cratenform ukera. 

DtagnoM of sgphlif of (kc to^t —Levcopialta U consider' 
ably denser than a mucous patch and is blaiab- rather than greyish 
white. Txdjercxdous tdeer# are flatur with ragged edges, and mn^ 
more painfuL They usuall) occur m adranced tuberculons Sm^ 
IimotfT? are well defined elastic and often lobulated. lAw^udcr^ 
has an edge which u much harder the uke U much more ‘"eg^ 
and the edges are rofled. Cancer u often engrafted on a syphllitHi 
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procM, io that hiftor 7 and a poaitira 'WawnnanQ naeticm ahould 
cotmt as nothing In tha djognraii. Erery tongue with an ulcer on 
It, particulaily In a patient tmt 30, should be examined most 
carnally and if there is any doubt a piece of the ulcer should be 
cut out for numiecopKal examination. The cut should extend down 
to the muscle. 

The palate may he the seat oI a gunusa which has wtnhtd through 
from the note, l^en tho gumma breahs, a perforation of the hard 
or aoft palate la left, according to the ntuation. A. iin^e gumma 
may commcDoe on the mouth tide of the hard or soft palate. Usually 
the Ttsalt n not aertie, aa the Icdon attracts attenpon and u treated 
early Pethapt more oommouly than all, a nodular conditioo, analo- 
gous to a nodular eutoneoua lyphillde, affecta the faucet, soft palate, 
and aometimea the poatenor pharyngeal walL The part* involTcd 
may be ulceratcid at •ereral polnta. Healing result* m much 
deformity with dense white Kara, and aometimet the soft palate 
9 muted to the potteoor pharyngeal walL 

Qomma of the tonsil oauaet a rather painful, elaxtio swelling, 
followed hy a oratedfocm ulcct 

The posterior phtryng^l wall may be occupied by a nn^e 
gamina which may break down to form a typical uker 

Diagnosia.— Tertiary ledona of the faucea and palate and poa* 
teaoot pharyngeal wall are eaaSy dtagaoaed by the historr aj^ by the 
qmetnees of the process, which 9 ovt of proportion to the extent of 
the leson. It u m csms where the dbeose starts in the note or naao* 
pharynx that progreesre dentiuotioa of bsaue 9 apt to be crrer 
looked. A Taluable ngn is a soft swelling of the hard palate, or a 
stiffened, bulging soft palate with r egurgi tation cd food through 
the Doae Prompt treatment then may are the patient from a 
peifoimtian. A gummatous tonsO difleis from an epUi^towui m its 
clean-cut edgea. Bospiciau of epltfaeficmia would be aroused by 
absence of a history of syphiba, and by ereraion and haidneu cd 
the edgea of the ulcer A pnatarjf cimm has no prerioua h9tory 
of syphUii, and the sabmaTTUary ^anda are enlarged on the adeoted 
ode. 

Tertlau7 affeoilons of tbe eskr and lyphllltlo deaf 
neaa have already been oonsidered (pp 789-90) 

The Isuynx may be inTolved m a tertiary infiltration, resulting 
m coTHodeimble tlimtening followed by ulceration and def frrmh y 
Bomctimea the ulceration spreads through to the ■Hn. The trachea, 
bronchi, and Innga are rarely affected in tertiary lyphflit, and 
then con c ern the phyaioan. 

The late syphilitic affecticms of the hoart, gumma aTid myo* 
carditiB, axe not ol lurgicai interest. I>e^enaraUlon of tho 
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oofttB of the lAi^e arterlee, wedbog m aneximm, ia almcrt 
•Iiriy* A rwJt of aypluti*. 

Tertlaij lemons of the *101110011 and lutartiiiee are of inferw^ 
as thnr ogn* may simolate cloeeiy thoee of new grortlu Beceatly 
so many case* of »yplulia of the atoinaoh mnulating coidinmi* hare 
been fonnd, that more than one woAa has stated that m with 
signs of cancer and a poertiTe Traaecnnann reaction ha ironld fiat 
try antiayphilitfo treatment 

Terbary lesjon* of the liver ar® faldy common, other as p«i 
hepabtjB orrhoeia, gumma, or a combinabon of these condatkoM. 
They may bo accompanied by a remittent type of ierer, and in the 
tropic* a gummatoQs hver nuty be diagnosed a* abecttt. ^hee- 
quont shrink* ge may cause conmderahle porta] olatnictKai. Am a 
lata re*nlt of typHIis the Irror may become amyloii 

The rectnzn, — Tertiary Icsona occur as local gmnmata, or as 
diffuse snbmncons infiltraban. Gpmmala are found more often in 
women as round, elasbo submneons swelling* which vary in sise 
from a pea to on orange. They may btealc down and lead to rectO' 
Tagin*! fiftu]* which starts a eev^y olceraliTe proces* tradang 
Out Into the ischio-rectol foasa. Diffuse Infiltration is analogoos 
to the nodular syptulide. It causes the mucous merohrtne to be- 
come tbS and loelssbo, and nomerons nJcei* form The ukoiboo 
spreads nprards and leads to conaidenhle narrowiDg of tho passage 
^ere is pain and teneimu*, with the passage of a foul discharge. 
Examinabon dbcloees the ulcer* with tb^ weD-defined edge*. Borne- 
bme* the anus is surrounded by a nng of prominent soft, flrthy 
growths radially arranged and flattened by mutual preeiuie, looloiig 
like cockacomba. 

Diagnosis of tertiary syphilis of the rectum, — The presence 
of a discharge and the discovery of uk^rs just within the rectum 
should lead to an inquiry as to syphilia. ruhcrctilotii vietr ii more 
inegular and undenmned th* pabent is tuberculous, and the 
■VTastennann retebon may be negabve. Corctnowa give* rise to * 
hard, irteguUr growth pr«*hig into the bowel, which qnicklv bcconie* 
adherent to other structurea. The discharge u dark, and the uker 
bleed* easily when palpated the irajaermann reaction msy be 
negabv*. 

Ouinm*.ta of the br*a»tereeompaj*bTelr rare, Tbejappear 
u one or a number of rotrod elastic tumours, the slio orer whkh 
u at first freely movable. If a gmoina come* to the surface the 
skin become* reddened adherent |o the tnmoor and, brnVii® eveBtu- 
ally pre* nsc to a gummattm* nicer of the usual type Ovowna 
diHei* Irotn sofrSu* m iu teudericy to soften, rather than bsrde^ 
m the centre hi the aUence of pain and In reseting quickly to anti- 
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gyphllibo tmtment, D^fftue gummatotu infiltration c»u*«3 tmi« 
form enlargement and hardening of the breatta. The enlargement 
U oomparatiTelj painlesi and reaoti well to antUTphlbtw treat 
ment. 

Ont wiTiB. of the brain ooooniog aa a definitd 7 oirctiinaaribed 
tamour ia far leaa conunon than dlSoae gnmmatotia memngrtia. It 
appeen primarily in the membianea, which beoome matted together 
and extendi along the plal eheatha mto the brain. It nuy oeenr 
anywhere m the hrmin« but faroma the base, eapeoUnj the optm 
ohiaama and the mterpedoncnlar epau», and eomparatirelj fre* 
qnently the 3rd nerre amd the arteriea of the mele of Av Mha are 
inTolr^ When it atarta on the ocmvei iurfaoe it faronri the 
frontal and parietal lobea. The eymptoma depend largely on the 
ctoatum, and are moat diTerae. OenaraUj they are thote of hitra 
cranial preaenre, artentu with reanlhng loea of function of the nerve 
oentree or traota aerred, and imtation and deatrucdon of narre tiaane 
by direct preaenre. In aome eaaee locatlirng aigna, inch aa Undted 
paralyaea or Jadoonlan epCtepsy oommendng in one are* of the 
body may indicate the ste of the leson in othen, the ilniQ a tendei 
to percoanon over the gamma in yet othen, the real natnre of the 
taMhle ia diaeovered only on poet*mortem cmminathm. 

O timm* of the spltt&l cord la very rare. It arwea m the 
memngea, and U diagnosed by loeahilng aymptomi of IrritatiQn. and 
paralyiU. Very rarely a gamma may grow from the penoeteum 
of a vertebra and give riae to pre» nr e aytoptonuu 

PaOPHTLAHS 

In a expemoent on UtdchnikoS prevented tbe 

development of ayphilia, after inocnlabon with viraleot lyphiHtio 
vmia, by robbing 25 per-eent. calomel oontment into the acanfled 
area an hoar after Inoenlabon, A monkey robbed with the aame 
ointment twenty hoara after inocnlatjon developed ayphifii. 8ab- 
aeqaently the following formala waa recommend^ — 

(blixael 33 

Tannihi CT 

YuaUo 10 

In another experiment ayphihi waa prevented in a monkey by rob- 
bing the inoculated ait* with the ointnwnt eifditeen houra after 
inocultbon. It would not be safe, however to rely on thia eipen 
ment In the caae of man, aa monkeya are leaa auioeptiHe to ayphillB 
than men. Metchnikoff and Booz eonaidered watery aolabona u#o- 
Icaa for the prevenboo of ayphflia. Their conclation aeeme to be 
baaed on an experiment in wideb mercury peichlonde aohrtion aa 
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M l p«T cent xtA Epidied but percHIonde of merouij in tuci 
• rtwn^tti Wd produce u htji coEgulam of tbe secretion on tie 
»^ce through which the diimfeoUnt could not penetrate. Prob- 
ably the mort efiective method would be to steep the pert for some 
toinutee in t 1 m 2 000 solutiOD of buuodide of meroury aTut then 
rub in the above omtment. I have aeon many failares from the use 
of inch antiaeptiOB u pottaemm permanganate and even lyaol, applied 
thoroughly a few minnlea after eipoenre. 

The prevention of accidental infection of fingera, lips, and other 
titxa genital parts lesolvea itself into measures to prevent the direct, 
or almost direot, oontammation of abrasions with the virus from 
syphflitic persons who are in the earher stages of syphihs. Such 
persons shonld be warned of the mL anaing from their ahanng of 
table ntewdla, crockery arwl honae Unen with otheri. They should 
not kitt others nor talk directlv into people a faces, and atticlcs wblcb 
they have used thould be dipped into very hot water A further 
precaution la to keep open fesjooa amcored with an antiieptio omt 
ment such aa that of iifltehiako&. 

Becently a fair amount of evidence has iccumulated to show 
that the injeetioa of an arsenobeosol compound such as b described 
bdow win prevent the doreiopinent of syphilia. The evidence resti 
most strongly on cases m wbieb patients who had been exposed to 
infection by intetcourse with persons presenting early syphiUtio 
lesKuis of the gemtals have been Injected with an arsenobenxol com- 
pound and have oecaped infection, while otbera erposed almost at 
the same time have developed syphilia. The dosage di5era from 
one doeo of 0*3 grtn of 6G0 ” or 0 40 gnn. of ” 014 to three or 
four doses at InterrsJa of three days to s week Naturally one would 
favour re p eated dosage in such casea, since a partial destruction of 
tho vmis would be almost a worse evil than allowing tho diteafe to 
develop. 

Tho prevention of trsnsmiasion to offspring resolves itself virtuallv 
into preventing infection of tho mother A man who has contracted 
syphiltt should be advised to wait for ot least four years before marry 
Ing by that time the nsk of transmission by sexual intercourse 
hu usuaDv disappeared whatever the treatment. The period can 
be ihortened by treatment, but if so this must bo prolonged and 
tboroupb A svphibtic woman may convey the disease to her off 
spring long after she has ceased to be a danger through sexusl inter 
course, ^^aent treatment of the mother before or dnnng pregnaney 
will often prevent tranamiasion of the tliieose or if it has already 
been transBilttcd, will go far towards curing the infant before it u 
born- Natormlly the earlier this treatment u begun the roots Dkcly 
is it to be aoccesifn] 
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TREATMENT 

The remedle* mo«t commonly employed for the trettment ol 
lyphili* »Te jjt«p*t»tioat of taeidc, mercury and lodme, Anemo 
end mercury are bebered to deetroy the penidtef lodhw, to ttimu 
late the tmee to clear away grandomatooi time. 

Recently blcmath oompoimds hare been annouDCcd as havicg 
a powerful antUyphlUtiQ action. R. Baaerao and C. Levmdlti, foUow 
log up the diecoveiy of Sauton and Robert that Hamitth has a'pre- 
ventiTB and, to a certain degree, a cmtiYe action in ben apuiDcma, 
oondncted aome axpedmenta on animala infected with ayphilia and 
with trypanoaomiaiia, lii}ecting them with eompoonda of hamuth. 
The reeult ihowed that biamuth haa a powerful effect m causing dia 
appearaoee of Sp paHidina and of ayphihtio lesions m ammah. The 
effect on tryponoeomiasii waa not eo great. Snbaequently they tested 
tartro-bamuthate of potaasmm and eodium on human syphilis with 
equally pranmng lemiita. Eoutnier and Qu^not confinned thcae 
remits in 110 caaea of arphOia treated wHh mtiamuaoalar injeetiona 
of tartm-biatcmthate of potasBrnin and aodrum in an oBy luspension. 
8p palhdttm usoaDy dtaappeated after tlie first at aeco^ injectiaa 
pomaiy leilou healed ux from nz to twenty days, and acoondary 
and tertiary lesions wen almoct equally npid in diaappeaiifig. The 
effect on the WaaMrmana reacbon did not appear to be qmte to 
itiuag u that of the arsettleal poreparationa. The dosage employed 
waa (ttO grtn. erery two days, or 0^ gnn. emy three daya, the 
mtertal bong locroued, or the doae dumnabed, later in the oouzse. 
A total of 2 6 gnn. wu gireo in a couixe laabng three weeha or a 
month The only Kide-effect noticed wma aome stomatitia, which 
called for reduction of doaage. The wnter has inauffident axp e u 
ncce of thn new remedy to jodge of its menta, but in two caaea treated 
at St. Thomas i Hospital the reanlta seemed to bear out the atate- 
menta of the French authoca. Aa win be shown below tncramal 
and arsenical preparations hare eertain cumolatiTe tono efleota 
which may make it di£eult to oontuiue thnr nae in a g^ren case to 
the extent neoeaeary to core the diaeaae. If the elaims made for 
bismuth are ruhatantlated, rt win be poanhie to alternate the remedies 
■o aa to leare perfectly sale intervals between coiusea of any one 
type, and so avoid Ute toxio afleeta. 

A^mhIoilI propu’ittloiia.— ** BOB * or dkixydianiidoaiseiKH 
beniol dfliydroehlorida, waa produecd by Ehriteh in 1909 Ittsnowaidd 
as salranan, arsenobeniol (BIQon) aiseoohinoii, khaniTao diaiseiud, 
aiiphenanune, and a number of other namea, acc o r di ng to the country 
ot o ri g in and the manufacturing ffm. It u a yeJlow powder whxh 
foEjna an add aolution when dmolred in water Addition of an 
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to tbU flolatioa caaica » pwdpfUfe wMch i«dBBoIv« on addi 
tioa of more albtli. Beic^ IuiIiIq to cJjange on ospovoto to iiir it 
U 8o}d }a eealfd ampoalw contmmg weighed amcKmU oi the com- 
poosd. At firtt it waa mjeoted •ab^btnoooal;* but there ir»jt too 
njnoh loctJ Teaobon, and it is jjow adnunutered latraveoOttsJj’ It 
may be prepared for injcctjcm m foOowt — 

I Ztwpect the ctnpooie to aee that It U istaet. 

S. Dii^re the cootenU ia ^irij hot, gtino fret, toeUi Irro di»liOod 
at the t*t* of 0“1 grm. in 10 c-o. at witter ooeUfaed la a tall, atojipatd 
glui e]fih>deT trhkih b chakeo 
unm •ofatios b cogrplote. 

8. Add 0-6 <LC. 4 per 
cent, lodlum bjOrtte •olotk® 
for every O-J pra. of ttw 
moedy The joJoUod be- 
come* at Srtt pijeraUy tarbtd 
and then perfectly Hear 

i. Add &8-pef>cea]h to- 
diBm chloeide •olollcn to tnalce 
tbe sUeofth not grrotn' than 
Oi (nxk. in £3 (!.&. 

6 Tnt with Utaat a« a 
check cm the comciotm oi 
the above techxdqoe. 

d Strata tbniit^ aterffe 
BcnilQ or uany laycn of 
gams. 

7 Admiobler iatraren 
ooM/y after ft ha« atood foe 
A-lO toiaatca. 

Owing to tbo large Tot 
nme of Suid to be injected, 
a epecial apparstui u nO' 
eetaaiy Thla may be * 
syringe by which the ada 
tioQ u sitematdy drawn 
Fig IftS-— -Portable **6o6 apparato*. {rons a receptacle and 
lorwd into the rdn w 
a bottle fioio which the aolntson it forced along a fiexible tsbe to 
tie need!* by pampiog air into the bottle abore the aoJnrioo or the 
•olctioQ ii allowed to Sow by gravity from a fonarf held above the 
patient JJy own preference i# far tbe gTa%ity method- It u advia- 
able after inKrting the needle, to allow a little aarine to flow firit, 
aa a icocautloa againat the injection of COG ^ into tbe tisaaca ■hooM 
the iie«Ce have happened not to enter the Ttin. Some aaijne fioeW 
aiao be run In altcrwardi to dear the needle of the " 000 eoiutttm, 
For thU porpOM it u convenient to contain the COG in one fannrl 
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and the talino m another both fanoeli bang Jong ndo by ride and 
connected, about a foot below by a V puroeu After the needle 
ha« been maarted the eDp ooatroUing the aaliw la opened, aitd aa 
aoon aa It b aeen that the fiow fa ntiifactory the 606 adutnm 
b tamed on, while the aaHne ta ahot off. The eaHne b turned on 
agiun aa aoon aa the doee of 606 haa flowed down the tubing, in 
order to aweep that remaining in the tube into the reui. A oon* 
Tenient form of apparatua b that illaatratejl hi Fig. 195, aa it can be 
pached In the caae which forma the atand. 

Aa “ 600 waa incanrenicnt to adnmuater EhiUch eip erift u a ited 
to dlacorer a compounil having the aame therapeotio propertica but 
free from thb drawbext. The result waa aeen m two preparationa, 
one ol which, " 914 ” produced ahotlly after 606 la now med 
very extemlTely while the other aodiiim aalvanan, b " 600 ” 
already oonrert^ to the di ao d him compound, ^e latter la a ycflow 
powder which reqmrea only to be dbaolred in water and can be 
^en nmeh more concentrated than the original pceparation. It 
b about two-thlrda the atrength of aalvaisan and, in eqmvmlent doaea, 
la more easily tolerated. 

F.hTlinh a flat improrejnent of salvamn. “ 914,” or dicccydiamido' 
araenobeuxol'aoDOfflethyleQe^phoxybte of aoda, u now add aa 
oeosalramxL, noraraeaubanxot (BQloo), Doraraaobilkru, neolchacdTan, 
Doranan, and neoanphenamae. It b a yeQow powder (con* 
taming 16-SS per oenL of arsemo) which b much more hahle than 
Balraiaan to b^me toxie on eorpoaure to acr ao that H must be 
admimBtared very {pinAly after tae ampode haa been opened and 
itB oontenb hare been dbaolveiL It forma a neutral ^ubon in 
water The moat oanal method of adnmuatrabon la the i nlr afeooua. 
The doee, from 0'46 to OH Hrm. for aduHa (which oorreaponda to 
O'S-OH grm. of " 606 ") la dbaotred in S-6 c-a of dntjUed water 
and drawn into a ayilnge. The Bynnge U armed with a fanlr fine 
needle, and the point of thb b Inaected into the vein, which ahould 
be dbtended aa tightly aa posible by batemng an daatio band lomid 
the upper arm and maVing the patient graap a roller bandage A 
poU on the piaton eauM blood to flow bai^ into the ayiinge, ahowing 
that the needle u propely wHhin the vein. The rubber band la re- 
leaaed, the hand opened and the piston prcased steadfly home. The 
preparation can abo be givun mtranmacularly or mto the deep aub- 
cutaaeoua tasuea. Ita therapeutio eflett when adminnteted intra 
moicalarly or fuboutaneoualy la undoubtedly greater than when 
given intraTenoualy The injection may canae condderable pain, 
which may be immediate or may oome on two or throe dayi later 
and may last for about a week. 

Beeently a preparation, known as ralf&nenol, in many 
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^ to 914 iMB b«n «ynth«u«L If gmt advan- 
tage U that rt can be injected anbcmtaneonjlj with rerr Lttle di«- 
coml^ to the pabent. It le a yellow powder which ia readilr 
aolable in distilled water and can be injected in a concentration of 
0 6 gnru per c c of water It mar also be dissolved in gjucoae sola 
bon (4-76 per cenb contammg 06 per cent, phenol) It may be 
injected intramnsonlaily in the upper and ontar quadrant of the 
glirteal region, or jnrt over the fascia covering the glutei, as foDowi 
In the upper and outer quadrant of the gbtenl region the skin and 
fat are puHed away from the nnderiying faaaa, bv grasping them 
with the thumb and fingers of the left hand, and a 2-in, Record needle 
tt entered obliquely at the base of the pyramid thus prodocwL The 
needle u made to under run the fat so that if point may scrape on 
the fascu ofvcrlying the ^uteol muscira. The charged syringe u 
fitted to the ne^e, and the injeobon gi ve n fairly dowfy The nte 
IS then massaged with a pad of Unt. 

Another preparation, introduced by Monneyiat and known as 
^alyl, or tetraoxydipboephaimiKidjajxetiobeojol, is a greemsh-grey 
powder which u solohlo in allrah, and is sold in sealed amji^ai 
already ouzed with sodium carbonate, so that it n ready for intra 
venous administration when the contenf of the ampoule have been 
dissolved in about 6 o.a of distilled water Qalyl is also dissolved 
In glacoae aolubon (or intra moacnlar injection. 

Two preparations have been introduced by KoHe, the sucetBsor 
of Ehrlich. One, called aalfoxylate, or “ 1495 ” is a stable aneno- 
bcniol preparation put up in ampoules already dl»olved and ready 
forinje^on. The other preparatkm, known as Bllbemlvanaji 
IS a combination of sodium-aalvatsan and sHrer it n an emery 
coiotrred powder which forms a dark brown solution in water It 
IS wbD to dissolve it In 6 ac. of water and, after puncturing the vein, 
to draw about S c. 0 . of blood Into tbs ayringc. The mjection should 
be given much more slowly than neoaalvanon otherwise the pabent 
may sufler from vaso-motor symptoms as noted below When the 
vdu is a very difficult one it may be better to inject in more dfiute 
form with a funnel and rubber tubing, as used for the administration 
of aalvarsan or if anbshtutes. 

Therapeutic properties oferaenobenzol preparation*.— AD 
the arsenobenzol preparations meutioued above act much more rapidly 
iKwn mercury and there is no doubt that their use has considerably 
improved the treatment of syphilis, though the first hope of EhrCeh 
that he had dMCOVered a remedy whwh would cure with one dose 
hu not been folfifled The great« oertamty of cure u shown by 
the fset that unequivocal second of ^hiUs formeriy a great 

rantr arc now comparatiTef Kdles sDrer sahttsan 
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appcATf to bo tbont twice 0 * powerful id iminwlnto tbonpcotio o£ect 
u 606” »nd ” 9H tod own oonoequcotly bo In mnch 

mi*ller dosot. SolfoiyUte i* Jowor In oction. In petnunenco of 
effect the aaenoboniol compoondi differ ioinowhit. Of tho three 
better known preporetione, “ OOlJ, 914 ” »nd gelyl, oiperience 
indicate tbit, in eqmvil^t dcMA, odsnittritfed wljxwwoiuty the 
petmanence of efiect n in the order giren When the reenlte of an 
intrunmonlar or deep rahcntaneoaB conne of neoealvuiiui are com 
pared with thoeo of an intravenoue conroe of any of theae componnda, 
there It little donht that the adranta^ reata with the intramnacnlar 
or nbcntaneoca method, and it ia rewtonahle to expect that the aame 
win be found in the caae o4 the doaely urnilar piepaiatiocn, anlfai 
aenoL Enongh U not yet known of tilTer-talvmiBan and aolfoxylate 
to Indicate then poeition in regard to pennanence of effect, but the 
affrer preparationa appear to be Taloable in aerere nkeimtiTe conditiona 
of typhlUa and in typhUla of the nerremt lyatem. 

All these remediei hare a certain tcoDO effect on the tianca, whieh 
it majniated in a tmtll proportion of cases by tymptomt deacribed 
below On the whQl^ «06 appear* to gire nte to inuneduite 
■ide-effeota m a laiger pr op or ti on of caaea than the others. As a 
pnetical reaolt, patients have to be kept under obaervatiaii for tome 
bout after Mlraisan injecdona— a precsnticin whkh la not, at a rale, 
necaewry after InjectiOBt of the other remediea. The chotoe of pr^ 
paration dependa on circnmetanoca. Other thmgi being egtul, the 
wotkot would probably chooaa 606 ” for routine intrarenoo* and 
rnlfartenol or neoaalvarian for aubonUneou* txeatinent because of 
their ffopenor therapeutio efieot, though it la poaaihle that these may 
be ouited later by the lilTer comhinationa when theae newer remedies 
have been fnfBoently tested- But 606 baa disadvantages in 
the complexity of its preparation, m the length of time consumed 
oTcr the Injectian, and in the fact that the patient haa to be detained 
for aome houn whOe ” 914 ” ts nmply prepared, and the patient 
can usnafly be tent away at onoe. ffivti-aalvaisan is not tjmte eo 
oonTemeirt as “ 914 bat sufEdently *0 fox out patient work. Per 
nbeotaneons treatment rolfaiaeiwl u at pi eae nt the remedy of 
choice. 

Toxic effect* of araenobenzol romedie*.— Theae compound# 
aH tend to damage capfllaiy endothelinm. In patients who hare 
(bed u a result of or^oaea, or of Idlcayncrasy there have been 
found hloologe of oerebral capiOaDea, with ■m«Tl hfemorihages sinxiDd 
these b»morrh*gio “ nephnbi ** h*monhage into lung capH 
lanes sohmucoui petechi* and ecebymoses in the stomach and 
Iwwel and, in a compaiatiTely few cases, degeneration o< Urer 
ceJla amounting to a condition Eke that found In acute yellow atrophy 
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□uucally toxjo effects are mamfeeted bj <me or more of the 
symptoms eDomermted below The bst u a comparatively long one, 
but most of the symptoms are so TnHiI infrequent, or prerentable 
as not to preclude the routine use of these remediei. In roughlv 
chronological order they are aa {oHowi — 

1 During or imrueduudif after Ae ti\yeeiion — 

(1) Vaso-motor disturbancee, also known as anaphylactoid 
symptoms or minor nltrttoad cnsee. (2) Urtwana. (3) 
Syncope. (4) Pam in the gnms and teeth. 

2. Foihmng ike tn^ion uettaUg by a foe kourt and occulting 
generally on the ame day — 

(6) Rigor rise of tempermture, and headache. (6) Vomiting, 
diarrhcea, pain in the beck and cramp in the legL (7) 
Herpet (labialia or »c*t«r) 

3 At varunte hntei from a day or two to a monA or loriger after a single 
injection or a courBe of injeoboos — 

(8) Albominana (9) Stomatitis. (10) Chronie headache 
lasctude loss of appetite, wea^t, and sleep. (II) 
Hrythema and dermatitia. (12) Jaundioe. (13) Bernn 
cerebral svmptcms. 

1 The cosofflotor eympbms — The face becomes flashed, and the 
tongue and bps may swell there may be respiratory distresi, and 
the patient may become unconscious. Often a sewera attack n 
foDowed by more or less generahxed urticoria As a rule the symp* 
toms hist for about half an hour but in rare cases recorery is not 
complete for a number of bonra. Some patients sre peculiarly sus- 
ceptihle. In others the oymptoms may be produced by imperfect 
preporntion of the remedy for injection or too rapid administratjoii, 
as they depend on the phymcal state of the solution on entering the 
circulation 

As measures of prevention sulotioDS of 606 should be weQ 
alkalized and given dilute solubons o! “ Bl4 should not be ^ven 
concentrated if the preparabon does not dissolve prfectly in prac 
bcaJly its own weight of water aodium-salvaTsan and silver-salvaTssD, 
if given m concentrated solution should be Injected slowly The 
treatment usually employed is to inject 10-15 mm. of sdrenilin 
chloride (1 1 000) hypodermically 

Syncope is usuaHj mental in ongm, unless it precedes vomiting 
Pain in Ac gurnt and teeth u probably vaso-motor The pecvfwr 
tatte in the mouth of whtch some patients complain during the in- 
jection is a very common symptom when concentrated solutions of 
914 are given, but does not accompany injectwiu of rflver 
salvonaa. 
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2, HiQor cf fmyenrtttfe, utd iemfadU aw -my tardy MVen* 
but are comnxwr after fint than inbaequent iojeetioui. Diorriaa 
and tonxling aro not frequent unlcaa there haa b«^ an error in teoh 
niquft, or the pabent haa been mdiacreet m hia dietary Quite often 
they are ioJloTred by Jterpe* Tiina&y tbeae ayniptuiBa hare all dis- 
appeared by the next day 

3. ^fibrowuna xery ratdy causes any anxiety SitmtUtiu is 
not often attributed to araenobenioi renjedwa, but they seem to 
increase the tandenoy to this compbeaban whicb is manifested by 
pabents on mertnmal treatment. 

Olfoaw iearfocie lattititde etc., are lymptona of mtolerince 
displayed by a fev pabenta, and indicate the u e ce s si ty for a rest 
from treatment. 

Vanoos aiw a^eettoai may oocur bendea the urbcaiia and herpea 
mentioned above, and may be Toy serioua. The mildest is some 
eligbt itcbmg wbieh qmckly pasaea ofl. Some pabenti ahow a trait- 
■lent and limited erythctnaL, but in a tmsTl mmonty a ponchfortn 
erythema qukkly spreads oxer the body is accompanied by most 
mtenae itehin^ and often then paisea on to a ecndibon Eke pstviiasj 
rubra. 'Dien Is extens i ve exfcdiatioD of tbs epidennis and locaUxed 
veeping ecxema. The oonabrirtloDal symptc^ are serere, with 
ferer insomnia, and lost of appebte and there may also be ■erroe 
diatxhva, pexhapa with jaundiea, indurating Intestinal eatarth. The 
inddenee of dermatiba depends largely on the intensty of the treat 
ment Generally speaking, a male aMt o! arerage b^d irill easQv 
tolerate 3-6 pan. of 606 in doaea of 0 3-06 o c. spread over 
a penod of 67 days, but H this period is shortened the per ce ntage 
of dermabbs ln<xeasea noticeably A careful watch ior signs of 
■km tmtabou will often wpply timely warning of the Idiosyncrasy 
and, by prerenbng the adimnistrataon of more anenobenxol wil] 
■are the patient from a seyere attack. The treatment of exfobabre 
dermatiba following araenobenxol inlecbons b often troublesome on 
account of the generalired exfoUabon and the local purtulaticm and 
ecaema. Usually the patient tbould be in bed and w^ pro- 
tected. An ujtiamuacular injecbon of mtramine 3 6 cjj. will often 
abort a commencing erythema, ta also wiH bleeding to a pint lu- 
tetnally qumine, 6 gi ereiy four hours, and iobthyol, 6 gr in capsule 
mgbt and monang are useful, end the bowels Should bo regulated 
with paraffin. The diet should be simple, containing large qnan- 
bbea of bland hqmds, and should not include egge and meat. Locally 
calamme lotion and starch poultiees are soothing An 
bran bath is xaluible, but careful precautions sboold bo taken 
against ehm, as these patients are yery prone to pneumonia. Per 
weeptng surfaces I prefer ICt-per-oent. Ichthyol omtment. 
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Jovndtd foUcnriDg injectioni of arscDobeniol pTep*r*tioiii •ppetn 
to hire become moch more common in recent years, and a Tolomin- 
ous hteratnre on ita etiology baa accumnliitod m aH conntnee witbont 
any definite consensna of opimon baving been attained In the very 
great majority of oaaea the type u mild, iTith dayey itooU and high 
coloured unne. Occaaionally it is mnoh more aevere, with epigaatno 
and hepatic pain, reatloaencaa and delmom, followed by death 
Broadly the changee fonnd m these roTo cases have been ertenave 
degeneration of liver celli with nmnd-ceHed infiltration of the mp- 
portmg connective tiasne multiple snbsetoaa hfomorrhagei, and 
frequently beemonhages into lung alveoli. Either typo may occnr 
dtmng a oortrse of injeotiona, or ^ delayed for many months after 
wards. In respect of the delay m onset, as in some other features, 
the fatal type of jatindxoe strongiy resembles tnmtrotolnene poison- 
ing Tbe eiact part played by arsenobeniol in the prodoction of 
jaundice u also uncertain but tbe weight of evidence seems at pre- 
sent to favour a connezion between the amount of anenobeniol 
adminutered as rouUne in a given time and the proportional ina 
denoe of jaandioe, the more oonocntrated the course the higher being 
the percentage of jaundice. Recent work appears to indicate that the 
liver whkh is empty is more likely to take up arsenobeniol than 
the charged bver and it has been suggested that a measure of prt- 
ventjon may be to keep the patient well fed on carbohydrste*. It 
IS agreed that fats should be avmded. 

The treatment of both types of jaundice mentioned above eon 
nets in milky diet without meat or eggs, and large dosea of bismuth 
subcarbonate and sodium bicarbonate, with rvgulatiOD of the bowels 
by paraffin. 

Severe cerabrol rfmp((ywu wHh hesdacbe followed by mental coo 
fusion, epileptilorm conrulnona and coma, ending in death in a 
large proportion of cases, are now very rare, and I was able to dis- 
cover only eight cases among soldiers treated in Britain before aiid 
during the War 8tich cases were much more freqnent m the early 
days of salvatsan when it was common for two hijectioiu of 0 6 gnn, 
to be given with an interval of forty-eight hours, and there can be 
no doubt that the eomparabve infrequency of cerebral nde-eflects 
among treated in mflrtary bospit^ has been due to the modet 
ate initial dosage employed and the spacing out of the injectioirt. 
One jjatient, whom I saw comatose was restored within half an hour 
by phlebotomy to the amount of 20 o*. the removal of 16 ex. of 
cerebro-spinal fluid, and tbe injection of 1 cx- of adrenalin chloride I in 
1 000 Other workers have been equally successful by this means. The 
treatment sbould bo applied at once and the larabor puncture shoulJ 
be repeated If the symptoms contmue 
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Jari*ch Herxheimer reaction. — ^The nmnedute effect of thcae 
ai of other antiiypliilitJO rcn>ed>ei ia to increaw the intensity of the 
■jphilibo pr ocen. Thie may be important when an artery aupply 
inf a Tital organ if already partly blocked then the temporary 
iDcreaae in the iCTBiity of the proct aa may reaolt in a complete block 
age Thieh may be disaatrocs, as when the patient derelopa hemi- 
plegia, or (fioa of ohetructKra of the hawlir artery Booh caaea are 
very rare I have seen only one which gave reason for alarm cm tha 
account that of a patient who developed hemiplegia after the third 
injechoQ treatment waa continoed, on my recommendation, and 
the patient tccorered completely 

Neuro-recurrencftS- — ^Though not itrictly a direct effect of 
arteoobenzol treatment paralyiit of vanoni cranial nervea, e^)e- 
aally the 7th and 8th, became more common ahortly after its 
introduction. These phenomena have been proved to be lyphilitio 
reenrretkcea, and that greater treqaenciy at one time was doe to the 
fsct that many patianti were treated wHh one or two doaca only 
in the belief that that was sufficient to core. It secna prohaUe that 
the aiaeoobouol remedies pr e ven t the development of ijcronamea 
in the «Vin and mnoous memhcanea more eaiOy than in the oenlzal 
nervoos system, and that the ahaenee of any geneni iHn and nmcoaa 
membrane resetioQ results in failure of development of intpiune suIh 
stances which would keep the spironeasea in the centra] nerrous 
system In check. If this is so the physician deatiy niuit admimitec 
an amount of treatmeDt which wfD enure the destruction of spcro- 
nemet m the central nervous system as well as the other tunes. 
If be stops short of this he may give an opportunity to the ipm^ 
netneg m the hram and spinal cord to set up greater trouble than 
would othermse be possible. 

Precautions — In sufferers from sdraneed Addkons disfssfi, 
hleedm sod those on the point of death from severe vieoersl disease 
the aiMDobenzxil compounds are ccmtta-mdicated. 

In all cases where intramiOQS Injectionj are employed it a 
advisable for the patient to have a Hfine purge on the morning of 
each injection. 'Hie stomaoh should be empty ss otherwise the 
intravenons mjection has an enwtw action, but prerioos tastmg 
should probably not he too predonged. otherwise the empty Ever 
eeQs may take up the atseDobenxoI and be pocsoned by it. 

In Tuceral disease of a less severe type than that mentianed 
above, m alcoholism, and when the patient is prone to such 
affections as eex em s and severe seborThtea, h It advissble to begin 
with a dose of 01-0-2 grm. of ” COC " or OICW) 3 grm. of **914" 
snd to increase the faiUrvals In the outEns of treatment pven ktei 
(p. 814) The tame apj£ea to patients rngwring from syphilis of the 
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brain ootd, or vuoera when there is leaeon to feer an exacerbation of 
the proceo. 

In all caees the oommemang doae thonld be moderate — 0 3 grm- 
of ** 600 ” or 0-4fi gnn. of 914 for an adult male who u othenriee 
healthy The jntamla between doaea thonld be tptced In a iray 
which hoi prored to reanlt m a veay low proportioii of tone nde- 
effeota. I have found m the ca*e of men that^ when 3 6 gnn. 606 
IS compreeeed into leat than a B7-day oouiae, the mcideDce of foeb 
toxio ndo-ofieett at dermatitia increatee noticeably The pabeot 
thonld be watched carefully thronghont the comae for ngnj of in- 
tolermnce. This precaution may not abeolntelv prevent severe ede- 
eSecta, hut »nch at do develop wiD ntntHy bo much milder than 
when no notioe it taken, for example, of an erythema and the treat 
ment u oontmned to the end of the comae. 

Merotiria] praparatlons,— hlercurr was fonneriy the sheet 
anohor in the treatment of ayphUls. Its action it much slower than 
that of the arcenobenaol compounds, and when ft it n*ed tlose, 
relapaei are frequent while the pebent i* actuaUv under treatment 
The great advantage of mercnxy U that it can be kept almoct con 
tinnonsly in the orcnlabon, to that the action u mamtmmed titer 
the dose of aiaenobenxol hat beem excreted until it U tale to tdoin 
tster another aoenobenxol injeebon. To enicre the certain dstne* 
ion of all the perasitea, it seems to be neceaeaiy that an anbfyphlUtie 
remedy ihoold be present constantly in the b^T fluidt for a period 
of many month*. That one dote of araenobenioJ even a large one, 
does not ourc syphilis is now well known. It teems probable that 
the organiamj most deeply placed in Infiltrate* are not retched tnd 
that, before the last one can bo destroyed, the infiltrate muit be 
removed and the area revaaculamed- Booh a procet* take* time, 
and whilst it it occumog it la neeettarv that the paraiitet thonld 
be kept in check as they become expoted otherwise they would be 
set free to start the process of syphihsation tnew This conception 
indicatet the rdle of mercury m the modern treatment of typhOii. 
It, however the view is held that the disease is nob cured by one 
do*o of arsenobentol because the psrnsitf* are m a resistant form, 
it IS equally reatonahle to hold that, as they re»ume the fonn which 
u suscepUble to attack by anb^pluiitlo remedies, one of these ought 
to be pre*ent In the tissuct to keep them in chwk and it is mercury 
that can mc*t conveniently be maintained in tie ttstue* for this 
purpote. , 

Method* of administration —The onl mtiitcd is touc h favom ed, 
hut Is apt to cause gastro-intestinal dittmbance and it eipcted to 
the nsk of failure through the patients forgetfulnett I employ it 
only when the paUent cannot take injections or munetlons, and also 
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wbfto, A large amoast ol •reeoobenaol aad asrcnnal treatmtoi haTUg 
been glTcn, the patient cannot oontiniia injeotioia or remain under 
cloeo obeerraticuL FaTcrarite prepaiadone aro (1) hydrargyrum 
cum creta, 1-S gr (2) hydrargyrum lodidom rnide, gr (3) 
hydrargyri perehloridoiD I gr (4) bydrargynnn tannimim oiy 
dulatum, 1 gr (5) p3- hydrargyri, 1-3 gr (6) Dq h ydr arg y ri per 
ehlondi, J-1 dr often preaenbed m a mixture with potaaamm or 
aodium lolfide. The fijit Ath of theae are uaiiaDy pyea m pill form, 
often combined with a little optum. e^ pulr Ipecacuanhje eom- 
ponta, 1-2 gr>, with hydrarg cum eteh, and extraotum opd ^ gr with 
the others, to counteract the zmtant edaot. It ix a good plan to 
nn g the ohutgea on theae prepatabona until one U found whuh does 
not npaet the pabenh Oenei^y epealong, the beet plan is to pve 
courses of a month or six weeks, giadasHy increasing the dally mtalce 
ol mercury until lU^t signs of stomabtit appear and then reducing 
the dose. After the &at sod second course s rest of a weed, is girea 
and at the end of the third the mterral Is one month, after which 
the series of three ooerses u repested. The length of time over wh«h 
this treatment is pnlooged depends greatly on the smoant and 
eharteter of the prenous treatment. 

IiutmsttaM. — Is a most Tslosble method of sdmuustering 
EQpeteury but must be earned out by a skilled rubber and hu the 
ineouTemeDee of soihag the akin and clothea. On auecesirTe days 
B-IO gem. of 33^ per-cent, roercnrial anbiMOt is robbed for twenty 
mumtes into thighs, calves, armi, obeat, and back, a bath bong 
taken on the sixth day and the cycle restarted on the serenth. The 
number of rubbinga ranes from 00 to 200 in a course, the length 
of a course depending on the pabenta tolerance, which is judged 
by the state of the guma, the weight, and the general well bemg. 

fa/rorexmi tf^;edicns are rapid m effect but very apt to give ase 
to toxic symptome they appear to me to have the further dis- 
advantage that the effect is not eustained. The usual prepsimbccDS 
employed are the cyanide and the perchloride, in doece of 1 ex. of 
the 1 per-cent, sofution, dtOy or on ahemate dars, to a total of 
twenty or thirty 

For mtmmiisoalar both aoloble and ixuolnble prepara 

tions are employed. Among the aolvhls preparations are the buuo- 
dide (1 per-oent. solution) ra doses of 1 ac., the bihromide, the bea- 
toate and the perchloride, the perohlonde being m./T* „ 

follows — 

Sod. ehktr 
Aq destilL 

IHwolre fiKa* tod add hydrarg. perchlor 
Dose, fi-10 mfn 


gr fr 
Hi 400 
fT TflL 
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bmn, cord, or vueera when there is reason to fear an eiaceibahon o{ 
the prooeaa. 

In all cases the commencing dose should bo moderate — 03 grm, 
of 606 or 0 46 grm of 914 for an adult male who is otherwise 
healthy The intervals between doses should be spaced in a way 
which has proved to result in a very low proportion of tin-w nde- 
efEects, I have fonnd m the case of men that, when 2-6 grm. “ 606 
IS compreased into less than a B7-day conrae, the mcddence of mch 
tone nde-eSects as dermatitis inonasea nobceablv The patient 
should be watched carofolly throaghont the course for signs of ii> 
tolerance. Thu precantion may not absolntely prevent severe ode* 
effects, but inch as do develop will usually be much milder than 
when no notice is taken, for examjde^ of an erythema aod the treat 
ment is oontinned to the end of the course. 

MerourlsU preparatlozift. — ^Mennirv was formcilT the ahect 
anchor in the treatment of syphflla. Ita action is much slower than 
that of the anenobensol compounds, and when it is used alone, 
telapeea are frequent whfla the patient u actually under treatment 
The great a.dvantsge of mercury is that it can be kept almost con 
tiDUOUsly in the circulttion to that the action is mamtamed after 
the dose of anenobensol has been axoeted ontil it la nie to admin 
ister another aisenobensol injeotioo To ensure the certam destrue 
ion of all the parasites, it seems to be neoesaary that an antisyphllrtie 
remedv should be present constantly in the b^y fluids for a period 
of many months. That one doe© of atsenobenrcl, even a large one, 
does not cure lyphiHs is now weD known. It peema probable that 
the oTgamsms meet deeply placed in infiltrates are not reached and 
that, before the last one can be destroyed, the infiltrate must be 
removed and the area revasoulanxed. Bnoh a prooeaa takes time 
and whilst it la occurring it la neceMjy that the parasites ahooW 
be kept In check as they become exposed otherwise they would be 
set free to start the process of syphiliintion anew This conception 
indicates the rfile of mercury m the modem trentment of eypblhS' 

If however the view u held that the disease la not cured by one 
dose of araenobeniol because the paimsitca are in a resistant fyiw 
It is equally reasonable to hc^d that, as they resume the form which 
b susceptible to attack by anti^hilitio remedies, one of these ought 
to be present in tho tissuea to keep them in cheek and it b mercu^ 
that r*" moat conveniently be maintained in the tmues for thb 
purpose. 

Methods of ndmlnlstratlon — Tho onJ wuiked u much favirartd 
but b apt to canae gostro-lnteatinal dUtuibance and U eipci^ to 
the risk of failure through the patients forgeHnlnesi. I employ H 
only when the patient cannot take Injections or inanetions, and sleo 
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wben, a Urgo amount of aTienoI>«Qtol and mercuml tmtmoit having 
btmn giTen, the patient cannot continae injectlota or remam under 
doee ohaervatjOEu FaTonnte propaiatiosa are (1) hjdrargjrnm 
cum creta, 1-3 gr (2) hydtmigfnun iodidum vinde, gr (5) 
hydrargyri percUotidam | gr (4) hydrargyrum tannicum oiy 
dolaUim, 1 gr (B) piL hydrmrgyn, 1-3 gt (0) Bq hydrargyn per 
chloTidi, i-1 dr oitcn pteacnbed In a irdxtnie irith potaanum or 
•odium iodide. The fLrtt fire ot these are oxualiy given m pill lonn, 
often combined with a little optom, e.g. pulv ipecacuanho com 
podta, 1-3 gr with hydiurg. com oret. and extract^ op5 i gr with 
the o£beis, to countemct the irdtant e£ect. It u a good plan to 
ring the changes on these preparabona until one fa fonnd which does 
not upset the patieot. Oenerally apealong, the best plan la to give 
couiaea ol a month or ox weeks, gradually iDoreasing the daily Intake 
o£ meronzy antQ flight aigna of stomatitu appear and then ledadng 
the dose. Alter the first and second coarse a rest of a week is given 
and at the end of the third the interral u one month* alter which 
the aeries of threo eoaraea u repeated. The length of time over wfaxh 
thn treatment u prolonged depends greatly on the amoant and 
ehancter of the prenoaa treata^t. 

7atacfioa.^Thii b a most valoable method of admiioiteiing 
mer eu ry but most be earned ont by a allied rubber and hai the 
ineonvemenee of soniog the ekm and dothea. On euceceaiYe days 
fi-10 gnn. of 33j per~c&nt. merennal ointment u rubbed for twen^ 
minutes into cslvee, arms, chest* and back, a bath being 

taken on the sixth day and the cycle reatarted on the terenth. The 
number of rubbing! vanes irom 60 to 200 In a oonise, the length 
of a course depending on the patients tolerance, which u judged 
by the state of the gome, tbe and the general well being. 

Jfilrowanas are rapid m efiect but very apt to grre me 

to toiio lymptomi they appear to me to have the further dia- 
advantage that tbe eflfeot is not sostained. The usual preparataons 
employed are the cyamde and the perchlonde, in doses of I ao. of 
the 1 per-cent, solutwai, daDy or on alternate daeg, to a total od 
twenty or thirty 

For tatro^useaZar la^^aciKnu both eolable and insoluble prepaia 
tions are employed. Among the aofufiZs preparations are the buno- 
<ide (1 per-oent. solution) m doses of 1 0 . 0 . the btbromide, the ben- 
xoate and the peroblmido the perchlonde being up aa 

follows — 
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The iohible preparmtoiu are more repd in effect, but thi* li not 
■uatamed. They hare the further disadTmntage of having to be 
given daily or on alternate day*. 

The tmcivUe prepacatiODS moet commonly employed are 
cury m fine lubdivaioii, calomel, and mercury ulloylate. Suipcn- 
Hiona of theae remediee ready for oae are aold by moat chnmftt. The 
doaea usually employed are llercn r y 1— IJ gr^ calomel -J-J gr^ 
saLoylate IJ— 2 gr Calomel caoaca more pain than the other tro 
preparetiona, and my own preferenoe la for mercury in fine sub- 
dfviaion. The advantages of the insolnble preparations are that 
on account of the alow abaorption, enough mercury can be given 
m one mjeotion to last a week, and that the effect Is ruataineiL 
The tecAiufue of intremnacalar injections is simple. The srte 
usually chosen la the upper and outer quadrant of the gluteal r^ioQ. 
A needle 2 in- long la introduced, almost to its full length, perpen- 
diculady to the skm anrfaco. The base u eramined to eee that no 
blood IS oonng from it, the syringe is applied the piaton pulled upon 
to ace that the needle is still not within a vein, and the piston U then 
pressed home The needle having been withdrawn, the site la veil 
znaasaged with a ball of eotton-wooL Before an utaolnble prepara 
tion IS drawn mto the tynnge, the suspension should have well 
mixed, athec by stimng with a glass rod or by en er g eti c shaking 
of the bottle. 

Toxic effects of mercury.-— These are stomatitis, nephritis, 
cohtia, general malaiao, and donnatitia. 

Stonotifu can usually be prerented with care. The patients 
teeth should be aet m order before beginning the ccnite, and he should 
brush them night and Potasnom chlorate is useful and 

may be inc o rporated in the dentifrice. If the gums beoome sore, 
the mercury must be stopped and more energetic treatment sppCed 
to the mouth, Iiosengea of potasaiiun chlorate to suck, and swabbing 
with peroxide of hydrogen, followed by the application of coHosol 
argentum or of a mixture of fiq araenleaTis 1 vinnm ipecscuanh* 1 
and spmtui vinl reetiBcatua 2, oauaDy suffice to restore tho gums 
to a healthy condition- An ostruigcnt mouth wash should be 
employed and sulphur taken internally 

A<*pAn/u seldom results from the moderate doses of meituiy 
now employed, bnt the imtant effect of mercury on the kidneys 
should be remembered in cases where these organs are already da- 
eased. Arsenobeniol preparations also tend to cause nephribs, so 
that, in certam cases. It may be advisable to withhold one preparation 
during the penod when the other b being admlnlstered- 

Coittu it eitremdy uncommon as the result of the ordinary mcr- 
ctinal course of treatmenti ffmerol nalatss is apt to result from 
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puiMog m ticiiJ} ' too freely and H la alwayi admaUe to keep a dote 
»atck on the poHenfa »aght and general conditioQ- Dermalxtu 
at a reaolt ol merctmal treatment alone 1* Twy rare, birt amoe aiaeno- 
boud treatment teodi to act In the tame direction it may b« adna* 
aUe, when there la reason to nupect that the ikin U ensoeptible, to 
withhold the meronry whflit anenobcntol u being adminiftered. 

Iodin« pr«pa.rflLtlonm promote the teeolution of cyphiEt» pto- 
ceeaea, and are most utefol In the lator stager The tWne reaction 
Is qualitstirely the same in all atagea, howertr and aa there are 
gronnda for supposing that the ^phDitio Infiltrate tenda to bnry the 
paiuitea making them inaocesdlde to antlsyphiUtio remediec, there 
u reason for the employment of iodine pieparationa in all stages. 
Usnalty I hare g^ren them for abort penodi between oonraea of treat 
m«nt by azaenobenxol and mereary on the pnnriplo of preparing 
the groond for the farther aotioD of the mon definitely apoofie 
remediee. The laToiirite prepoxabon is potasBinn iodide, m doaea 
of 5-30 gi. thnoe daily If it cause gastro-intestinBl diftnrbaDee 
even when given very dilate In water it will be better tolerated if 
made np in a cent, per-cant. eolobon and tbe doae dropped into 
TpnV- The de p te wln g efieot of potassum iodide is nentrahsed by 
gimg h with nnz TOimoa. When potasahim iodide u not veQ 
borne it may be replaced by aodiom or ammonnim kdide. hlanj 
proprietary preparations are advotued as sopesioT to potasBmm, 
aodinm, and ammoDiam lodidea, bot they shoold be Reared for 
caeca where the dder preparabona cannot be to]«rateiL 

Gannml management of ayphilla — The mam pnndplea 
to be obaerred m the tr^tment of ^phUls are — 

(1) To begin as early as ponUe b^ore tbe parasite haa become 
buried m the aderosed pmnaiy aoee or entrenohed m com- 
parabrcly ioaoceasible re^na, nch aa the central n er v uu a 
^atem. 

(T) To eontiinie as long as erpentnee ahowi that then ts a poan 
bSty of the pabent rdapaiag it titabnent ceaaca. 

(3) To ezpkat the pabent a natural retiitanea by maintaining 
hit general health in the higheat possible condibon. 

Sutoe the decmon as to rare ti— to be postponed in all eaaea for some 
years after aospennon of treatment, and r^pae cases an partira 
laily (hifiralt to rare, it u betta to treat all casea as if they were of 
the reaatant type, even at the nsk of ora trwbng aome. Too much 
refiaooe la pla^ at prcMnt on a negative Wasaecmann reacbon aa 
an fndioaban for tnspenaiOQ of araenobeiixol treatment, and I do not 
beCeve In eontimiing only with mennay afta tbe reaction become 
negabre. Mercury 11 a riowly-acting, comparath-ely feeble anti 
^hilitio agent, and if arsenobensol remediea had not come into 
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u*e it would have be«u found tlitt the two'juirt treutment fonneily 
considered Buffiaent m this country would long ago have been pro- 
longed to four or five, aa in other oonntnea. The modem prepare 
tioDi of 606 and 914 are by no meani equal to the frn gtrn] 
onea in therapeutic activity and thia apjdiea particularly to “ 914 
the preparation moat corrimomly employ^ For thete reaaoni it U 
nece«ary to continue the treatment far longer than until reeenUy 
was conndered aufHcieot 

In all case* of primary aore it la of the greatest importance to 
apply local treatment to deetroy the organisms ta rdu. Otherwiae 
they may escape the remedies cucolating m the blood. It may bo 
poenble to remove the aore by cucumciifon, or to destroy ft with 
a cautery Failing thia, the aore may be rubbed with 30-per«nt 
calomel ointment. 

The following are the couraes which are being given at the 8t 
Thomaaa Hospital VJD Treatment Centre to men of average build 
m diflerent stages of syphflia. For women who are not pregnant H 
may be advisable to r^ace the dosage according to weight 

BOUTINB TREATIIEHT OP ADULT MALE SYPHILIS OAflBS 
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Before treetment is ffuapended both blood and cerebro-«pinaI fluid 
BhonM be negahye. After it is auspended the patient a put under 
obaervation, being examined ohnioallj onoe a month and by blood- 
tcet every three months for a year. At the end of the year both 
blood and cerebro-spinal fluid are examined a wwdc after a proro- 
cnUve injectian of eay 0-46 gnn of 914 Danng the second 
year tbe blood teats are applied at mteirals of six months, the pro- 
vocative injection and examination of cerebro-spinaJ fluid b^g 
repeated at the end As a rule, it is not advisable to allow a patient 
to marry until four years have elapsed from infection and he has 
rema ined free from all ngos, chnical and serological, for at least two 
yeara following susperunon of all tieatrocnL 

Prtgnani tfowen, in the eairly monthi, may receive the course 
mentioned above from the lat to the fi7th days, “ 914 ” boing employed 
and the dose not eioeoding 06 grm. On acwrant of the luscepti 
bility of the kidneya, it ia adviaable to withhold mercury for the 
first few injectioni until it u seen how the injections are tolerated. 
Following on this course, potaasiam Iodide is pven for two weeks, 
and the azaenobenxol and mercurial course repeated after two months. 
On this pnnaple, treatment may be cootinued almost to the end of 
pregnancy a careful witch betug kept on the lodneys throughout. 
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CONGENITAL SYPHIUS 


By brevet colonel L. W HARRISON, D S O , 
KH P , R.A M a (Ret ) 

De^nilton — Syphilis das to infecbon of the fcotas is s/ero 

Genei'al ooiirma. — The cLsocet of a sufferer frooi scqiortd 
■yphiliB tmumutting tbo Hmme to ohQdrai depend ganemllf on in* 
foction of the mother Once a voman bccomea infected, there u 
practically no hnut, apart from troetment, to the penod of tune, 
within the child beanng period daring wluoh ehe may oontume to 
give birth to ayphihtio infanta. Infeirtion of the mother generally 
depend! on the age of the diaeaae m her conaort. The tuL of con* 
▼eying the diaeaae by sexual IntercooBK u greatest dtuiag the first 
two years, and u alight after about the fifth though caaea hare been 
recorded of men cooTeying the disease to their eonsorts conadenbly 
later than this. Infection of the child directly by the sperm, the 
mother escaping, is a question on which there is so oodmosos of 
opinion, bat cases have been recorded which eupport it fairly strongly 
Such a caso u that related by J Whitndgs TVTUinms (Std/ /oias 
J7opih« Uorp^ xiHt 53G 366) in which a woman boro a sertts of 
healthy ohildnn to her healthy husband both before and after oae 
which was a twin by anperfeetaban, with a syphilitic, the resnlt of 
interccrarae with a ayphihtio lover The mother remaiiied appar 
ently healthy with a negative Waasermann reaction throaghout, 
but it is recorded that the apparently healthy twin died Cases 
have been reported of women beanng a aenes of syphilitio Infants 
to one hosbond and healthy ones to a subsequent one hot wiinien 
may cense to bear syphilitic children to the same syphiCtio husband 
Other cases supporting purely paternal truntnussion are those where 
treatment of the husband resulted in healthy chAdren but these 
may have been similar coincideBcea. The strongest ovidoKe against 
sperm infection Is tbe fact that the mother of a conpenital syphilitic 
cannot acquire syphflis from the infant (Colless law) The high 
proportion of such mothers who give a pojitive Waasennann reaction 
has led some authors to explain CoHeaa law by the aasamptlon that 
the mothers are ^hilitk already 

If a healthy mother is infected more than seven months after 
8|8 
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cooccfticm the mUnt ofnaHy e*»pe*, but it m*j acquire lyphilii 
In birth through the infected matema] paasagea, or later from the 
mother • eecrehoBt. The date of infection of the fmtui is unknown, 
but poanblj race*, and it may be that. If the m ot her i doeaae a 
recent, the enrSer the fcotos is Meoted the lacs are the chances of its 
fnafTTTing Ai Will be shown, a large proportion of sjphlhtie infants 
bom aliTO do not show symptoms for some weeks sftex birth. It 
hss been soggeated by Rietachel that, m these cases, infection may 
hare occurred only towards the end of pregnancy when the 
uteime coutracrtioDa tore open the sinnsta and gave a free 
path to the Tints. Thu would explain the fact of the I7ajseiiQann 
reactiou bong often oegatiTe at birth. On the other hand, the in 
feotion may be so mild in the child that it is discorered only by acci- 
dent, and it aeems more tikdy in these cases, thst, althon^ it may 
bare occuired early in the life of the frstus, it waa small in amount 
and largely nentrslieed by the mothers protective substances. This 
would explain the ten deary of the ditfase to be mild ex and milder 
m sueceseiTB children. 

The question of transtninton ts coniidtsabiy affected by treat 
meat, and it can be aaid with coaffdenee that eosgesital syphHii 
u a most prerentible dtsease. 

The ooDsequeuees of mfeetiOD of the feetas vary in different 
cases from eady death followed by sbortKin of a macerated 
feetns, to so mild sn effect that adolt Hie is reached without the 
OQOunuDoe of any <-rrMwl mamfestatioa. The number of cases seen m 
wKoh a oongemtal mfeetion u disooirred u the adult by aoodent 
oompeij the behef that many with inheoted syphiEs go through 
Me without the disease being ducorered. Between these wide Emits 
the disease them all degrees of serenty 

OenecaDy speaking, the more recent the infection of the parent! 
the more serere the disease in the feetns and the more Hkdy Its death 
either ta atero or rery ahortly after buth. The history of 

the syphiiitio family is that of a senes of nuacamsges followed by 
pnmatnre births of diseased Infants who died very qmckly next, 
mfsnts bom shre st term who showed ngm of dbease cither r>n.n 
or a few weeks later and died or itrug^id throngh with diffieolty 
then infanta who dispisyed bttle or no evidence of syphihs in the 
early months, but dereloped late lesions between the age of fire and 
puberty then children in whom the only endence throughout hfe 
was a poBbre Waasermaim reaction with, perhapa, an isolated 
chnical sign on some damiged part of the body and lastly per 
fectly healthy children. Thu, howtrrer is by no always the 

course ol erents, bdcc apparently healthy children may be preceded 
and followed by those who are diseased, and ft may even happen 
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that one ot twins may appear healthy and the other show pronounced 
signs of syphilis. 

An approximate idea of the efleot of congenital syphiHi on fcatal 
and early infantile life may be gathered from the statistics coDected 
by workers who have studied the histoncf of fsmibes in which syphilu 
was known to exist in one or more members. ^ eeder found that 
in 100 fsnulies, 331 pr^|[nancjea reanlted in 40 per cent, of ftiHLirths 
or infants who died very tCKm after births 16 per cent, who died Istei 
m infancy 36 per cent, who survived but wnre syphiiitio, and only 
10 per cent apparently hesilthy Jeans and Butler compered 100 
f a mili es in which one or more chUdren were being treated for non- 
syphilitic contegious disesne with 100 selected at random and a nmiUt 
number of syphfljtio families, and found as foIIowB — 
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Harman compered 160 farmUcs in which syphflis was known to have 
been transmitted with a mmiUr number of families of the general 
population of tho poorest eJassea. The results were ns follows — • 
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These fi gur es show an agreement nith Jeans at>d Butlers sLich is 
very close considenug that they ere denved from diilercnt countrt^ 
The proportion of pregnancies in the 8>-phflitic fsmilief which ftiiled 
to produce a living child in Jeans and Butlcra statlitics was Sj'S 
percent and in Uarman s, 17 1 per cent Hannan s figure b simiUi 
to the 20-7 per cent of 1 432 pregnancies of syphilitics collected by 
n 0 snd M IL Solomon and contrasts with Ilarman s 9 1 per cent 
(oiluttis among the pregnancies of tho general population »llb Jeam $ 
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9 7 per cent oI 880 pregtomciet, *nj with Date* 7 7 per cent, of 
6,803 pregnancie*. Accortling to th«« oaloiiUtlonB, syphilij m the 
p*ront« tpproumately dcmblce the chanct* of a pregnancy foiling 
to prodncc a hving ohilA, It ii intcroatlng m thii connexion to note 
IL 0 and IL H, Solomon found the aTOraga birth rate of 665 
■yphihtlo familift to he S-Oj with average Uring children 1-63 agamst 
an average of 3 8 per family of the general population of the tame 
part of the tlnited Stales — Now England. An onalyna by 'Wiatndge 
■WHbama showed that in 10000 conaccotlTe dehveiiea, M pet oent. 
of the festal and inlantilo deaths between the seventh month and two 
weeks following dehvery were the reaolt of syphilis, but these in- 
cluded both negroes and whites. In a snhMa^uent analjvia of 4 000 
deliveries it was found that 12 out of 99 euch deaths among whites 
and 92 out of 203 deatha among hUcki wen due to syphiUa 

If an Infant la bom abve it may aufler from a hoUoca eruption, which 
u present at htrth or appears within a few days, and is of bad omen 
More oomnwnlT signs appear lErom threa to ax weeks after birth, 
in the form of eruptioni wlucb are sunilar in general characteDatics 
to those seen m the early and retamnt phases of aoqmrtd syphiliB. 
Jeans 8 strodiea showed that tho first cbnical svinploms appeared m 
the fizft two months m 81 pet cant, of cases. Qummsta of the skin 
rosy slso sppear in the early montbs of infancy Manons-memhnne 
lesions manifest themselvea in the well known snuffles and the child s 
hoarse, nooous cry Partly ftota the nasal obstroebon and partlv 
from, actual disease of bone, the bridge of the noea may beootne 
depr esse d and vanoos degreea of defornu^ of the ocas follow Often 
within the first six months, syphflitio disease of the testicle develops. 
In many cases the bones are affected within the first year a common 
farm being an ^phyntia whioh results m syphlHbo paeado-para|yxia. 
Besides this, signs of osteltiB may appear in inch bones as the tibia 
and the phalanges, produexog eharaotenatie defozmitiea. Changes 
in the eknB late oloeure of the fontanelloa, panetal aiki frontal hoaees 
eftuung the hot-oroea bun ” eramum and protmding forehead, are 
ofteo teen in sypMhtio infants, but msy be due to coincident nckets. 
Thinning of the cramtl bones, ospeeiaDy the ocaptal (craDiotabes) u 
eometimea found but may also be the result of nckets, Premsture 
arrest of the expaniioD of the cranial bones with eaiij clcwure of the 
fontanelleB cauiei microcepbafio idiocy Ohomditia, tetmo-ohorold 
itii, and mbs may ooeot in the very early montha, though they are 
commoner after about the seventh year Blindness may result from 
intracranial disease. The infant may be deaf from fypbflibo obba 
media or from intracranial destruction of tho anditorr nerve. Studies 
of the cerebro-spuial fluid have shown that tho central nervous wj* 
tem £» TCTj frequently mvcJvad in congenital syphilis, so that it is 
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not roiptiiiiig th*t ffvmptomi depondcDt on meningeal and cerebral 
diseaao aiordd be tametime* »eeii. Beaidea bUndneai and deafnen, 
abeadj mentioned conTiilaiona may xeanlt from lyphilitio memngitii, 
and it 11 cfljy to nndeiTtand liov congenital idiocy may often be dne 
to lyphilia, a snppoabon vbicli u confirmed by the hi^ proporbon 
of congenital idioti who give a pooitiTe WaaMrmann reftctiom The 
viicera enffer more profoundly in congomtal than in acquired lyphiEi, 
and white pneumonia tod eovere hepabo diseaae are often found in 
mfonta who die early The spleen is frequently enlarged, and in 
many cases there u severe anamia mth considerahle wasting, which 
prodnee* the wiaened old man look seen in severe oaiea The con- 


nenon of congenital lyphihs with congenital deformltiea, or with 
congenital disturbances of the endoonne functions, has not been 
estabhahed Holt faded to obtain a positive Wassermsnn reaction 
m 56 consecutive mfanta suffering from inch oongrmtal malformations 
as ipina bifida, congenital heart disease and hare-hp Browning, 
on the other hand, found 17 out of 28 cases of congenital heart dis- 
ease with a pcartive reaction, and Findlay and Eobertson, 7 out of 
11 It u essy to understand how such a disease ju arphihi, which 
invadea every part of tha body may interfere with the foB develop- 
ment of alnic tnfea, either by deatruodon of the cells composing them 
or of those whioh provide tho stfmalus to cells to compJete the stno- 
turcs which H is their function to buDd. 

If the fitot year is somved it is unoommon for further signs to 
appear before about the fifth year Between then and paberty s 
certain proportion of congenital syphilitics develop late manifestations 
which may affect any part of tho body but are claspcaHy seen in 
the Hufehinsoman tnad — notching of the central mdson, inter 
atitial keratitis, ond deafness from labyrinthme disease Besides 
these phenomena, syphihtio arthritis is not nneommon some of 
the cMdren suffer from tertiary olceratioo of the skin osteids of 
vanous bones sometimes occurs, and ulceration of the pelato and 


fauces may result in severe scamnp and perhaps performhon of the 
palate, tisceral disease, especially of the brer heart disease panxc 
ystnal hsjmoplobiDuni and juvenile tabes or geoeral paxesu are 
other poadbihties which in childhood or adolescence menace thoee 
who hare luhented syphilis Generally jo fact, jt can be laid that 
there U no organ or etmeture which may not bo invaded and destroyed 
or ita functions severely impaired, by syp^ -why when the 
invasion occur* in the beginning of the and t^t 

departure* from tbe^r-" which are notl, ^ 

piZds ihcrald to a rapl4f iDi’ I- -t ti* 

rewt of the rmschl^ , 

Sometime, the ‘hilitic ’ , 
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middle age Wore om or othtr ctf theae later »giui appear*, and It 
U often then an mteratitial heratitU which developa In an injured 
eje or pethapa aome oberatiTC aldn leafon- 

Infant* tuflenng from hereditary ayphih* *eein to be more prone 
than othan to deTolop octet*, and some anthontae* befieve rtrongjy 
that typhiha per m predlapoaca to mteta. In thia eace, hownrer 
u in the mppoaed greater ptedi«poaition to tnbeicuIoaU, the canae 
may he ms^y In the ptofound intatferenoe by avphlli* with the 
general nutrition of the InfanL 

Whether a congenital syphSitio oan tranamit the dkeaae to the 
third generation la a queation which u often debated. Caae* haTe 
been recorded in which the eridenoo a e t ane d Tery itioiig, but trana- 
□udon to the third genetatioa moat be rare. It mnat be remom 
bered that a peraon who has inherited ayphiOa may acquire it, thoo^ 
thi* alio la a rare erent tnoh a pcisoo could eatily tranamit M* 
acquired infection, and the caae might then be reocoded aa an instance 
of trancmiasion to the third generation. Again, H seema nmehmea 
to bo forgotten that a peraon with oongciiHal typhUia may many 
one with inquired. Perhaps more likely than the tzanamisaion of 
■yphifij to the third geinzabon la the propagatacm, by thoee suffer 
ing from hereditary syphUis, of efaildrexi with TadouB malfonnatiOBa 
and dystropluea. 

Morbid aiuatomy .~-The ohangea in the placenta due to ^h3a 
raiy ootwidecably In w^ marked casea the plaoemta is larger than 
narmal and cadematoos, owing to artsotu leading to eextemre throm 
bo^ The nbstanoe is more fnahle than usual, and has a mottled 
appsaraoce on aection. Ihe stroma and eputhehum of the vUIi show 
inSammatory proGfertUon, and there le nrund-ceDed infil tratirm 
It U easy to undent and how the above ohangea in a seven degree 
interfere profoundly with the nutation of the Icstus and lead to its 
early death, apart from infection of the hntus itself. Sjurmnna 
paQtdum u by no means always found in sMtions, but haa been 
demonstrated m the walls of the large veaeela, m the Ttmryd tissue of 
the vilh or in oontact with the capfllaiy walla. The ohangea ennsmated 
are found in varying degrees m the jdaeenta m eases of zmsoarziage a 
few months before term, m ftiQbiittia, and in oases where srphditia 
infanta are bom alive. On the other hand, exammation of the placenta 
may reveal no endaioo oi doease, though later events prove the infant 
to be syphilrtio. The cord may be cramdeiably thicker ruwrwl^ 
with much tfuckening of the wasda, but the ohangea are not pro- 
DouDoed m fetuses whioh survive to the eid of preguaiwy 

The macerated festus of an early abortion thowi nothing character 
istic, but the ohangea m tboaa bom d«d, or who die within a few 
weeks of birth, are ninally very emphati^ and Indioate the extent 
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to which the tiMae* aje invaded The maj ahow penhroiiohul 
inflltimtioii with fibroeu, and alveoh filled with deaqaamated 
the organa being large, with white palohea of hqiatiied tieiue. Theae 
ohangea may be awociated with nomertTna miliary gtunmata, bnt 
ladated granmata of larger aue are not common. It la poaeible, aa 
Still niggesta, that fibroid diaeaae with bronohiectaaia, aomotunea aetn 
in later childhood, may be ayphflitio. 

The change* m the Jtarrt have been carefnHy atndied by Warthin 
who believe® that cardiac diaeaae la far more common in congenital 
ayphiha than li generally believed. Bp paJJtdum he aaya, may be 
found m largo nnmbcra m the intermiucnlar apace® and occadon- 
ally within the fibre®, without any noticeable change m the tiwoea. 
On the other hand, the heart-muaclo may degenerate m place*, be- 
coming converted mto fibroua tianie, or undergoing fatty degonera 
lion, atrophy or neorosu. In necroaia the tlasne dement* are pushed 
apart and the apacca filled with a fine albmmnoa* precaprtate, a 
mucoid iubetance, and cdl*. Theee parenohymatou* change* may 
exist without urtervtrdal one®, but the latter are also pro tent in meet 
caae*. The inteEstrtfal chaogo® ore prunanly vascrular or pecva®oaJar 
at first with prchierstiao of capillanea, followed by exte^re throm 
bocia. All stages between a mucoad 4 xdema and fibroai* are found 
m difierent area®. In addition, localised myxoma lUe fonnationa 
may be seen containing large numbers of Sp paUidwt The case® 
m which Warthm found irarely parenohymatoua ledoM were moetly 
Ttrulent congenital and active aecondary and early tertiary syphih* 
in milder and older infections the interstitial change* pre^minated. 
He state® that Sp poUtdam may be found m the heart when none 
can be diacovered elaewhere m the body 

The lirtr must be affected to a greater or lee* degree in rooft case*. 
The changes are most pranounetd m those bom prematurely and 
those who die shortly after birth. In these the condition la one of 
hypertrophic cirrhoeia with penhepatlUa. The organ la conaderahly 
eni^ged and ita margins are rounded. The luxface i* smooth and 
strewn with numerous white dot*, hie semohoa grama, ificro- 
tcoplcally 11 found an interceQuIar infiltration with fibroeu, the liver 
ceDi being leparated by round cella and fine strands of new formed 
connective tissue. The change* are especially evident around the 
ve»ela, the coats of which are considerably thiciened ind thar calibre 
reduced. Sp. paUidim may be found in huge mimber* thronghoct 
the liver CeDulsr collections give nao to miliary gummata. Such 
profound change* a* these are incompatible with life. Isolated gora- 
mata are sometime* found in older ehDdren either during life or after 
death, and Still ■ugge*t* that the multilobular arrtosi* found in 
lat« childhood may aometime* bo ■yphihtto In origin. 
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The tplten u very commonly thoagh not inTirUUy txilAT^i^ 
4 nd may b© fibroaed. The enlargement is dne partly to portal ob- 
ctmctioQ and portly to cdlolar infiltrmtioiL Isolated gmmnata in 
later chBdbood are xery Tmeommon. 

The Wacy* tbow varying degrees of parenchymatooi degenera- 
bon and Intertbbal nephnba. Aa m acquired lyphiHt, liver ipleen, 
and ladneya may become lardaceoni m later caaea. 

Tbe tniattna may be the teat of miliary gnmmata which aome- 
tinw ulcerate through tbe mocoos membrane. 

The loitg bona often abow eharactmabo changes at their eptphyvml 
enda, where tbe line of calofication can be wen with tbe naked eye 
to be broadened. According to Heobner the change can be aeen aa 
early aa the bfth month of fcertal life, and la moat marked m tbo 
lower end of the homerua and radioa, and npper end of tbe tibia, 
and at the costo-cboadral janeboDt. At tbo junebem of the cartilage 
with the bone tbe cartilage ceRa ptoGferate, but become degenerated 
and fatty owmg to compremoo of tbe resada. The pnxesa may 
go on to eoftaxung and •epantion of the epiphytia. Local and 
difioM peDoabtta a^ oceuo, and ta daaenbed in more detail latex 
(p 831 ) 

The eamtml ntrwa ayaton msy ahow all the changes toond in 
acqoixed syphihs — pachymeningitiB and leptomemngrba, with mihary 
and iaolat^ gtimmats, infihrtboD of emmal nerrea, and genenHied 
and local artaoba, leading to death of the oeotres luppCed. In later 
ehildbood ptreDchymaUm degeoexabon resulting in general parexia, 
tabea, or tabo-panlvvu mar superreae. 

Tbe above ace the mam changes found m eongemtal typbilit and 
tbe tusuea in which they occur bat do 1 11110111x 8 » nfe from invaxkrn 
by Sp paUidam, with resulting embarruMment or de stracb op of its 
funebon by direct action of the Tirua, by eomprenion from celliilar 
inflhcatKm and fibrotle changes, or by interference with its mrtabonal 
supply from aairowiiig 01 thromboss of its reesela. 

Tbe Wassann&mi reaction may be negative at Urtb, possibly 
because tbe mfeebon is too reoeot for the reacbon to have de^oped. 
Thfi reaction la aliucat always ponbTC in those with aymp- 

toma, and is often parbculaily difScult to tboCih by treatment 
This is especuDy tbe case when the reaction is pontive in later child 
hood and adolescence. In this i cspc ct congenital syphlBs does not 
differ from acquired syptnhi of long standing. On the other hand, 
there is considerable endenee to show that the reaction tends to 
die out after puberty though in many cases it u probably maintained 
thronghout life. 

The cerebro-spinal fluid shows psthologKal changes in over 40 
per cent, of eases in early infancy 
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Sldn leilon*.— Syphllitlo pemphJgu* u Dot a cotamon event 
m congenital sTphiha and ia usoally of bad omen when coincident 
with birth, or occurring a few dayi afterwarda. The eruption con 
eiata of bnlle which become pnrtolea, leating on dark red baaea and 
aSectmg chiefly the palms and aolca. The postulea break qmekly 
leaving browmsb-red, aUghtly eroded tutfacts cjovered with cnuts, 
or with half*dned tags of epidermis. 

Dlagnosla, — ^The empbon is distmgmahed from pemphgut neo- 
naJontm by appearing eaifaet than the non-specific aflecbon, by its 
oconj fence on the palms and eolea, by the dart red bases of the ledons, 
by the presence of 8p palUdum in the eeciotioni, and by the waited 
condition of the infant, which oontrasta with the well nounihed state 
in pemphigus neonatomm. 

The msumlo-papalar vraption u the commonest rash in con 
genital syphUia, and umally appears from three to nz weeks after 
birth. The macnlea ore red or reddiah brown dues whiob may be 
generalised on the trunk and llmba, but are oommonert on the napkin 
area, about the nose and month, on the palms and soles, on the 
gemtoli, between the buttocks, and in the flexures. The eolour U 
more intense than m acquired syphilis, and the spots are often annolaE, 
ai in the recurrent srpUbde of adnita. In places which are moch 
exposed to pre siut e aud imtation, as on the buttocks, palms and soles, 
the spots ran together into rotmdub arras which are glared, doll- 
red, and tend to eoale rather profusely espeoaliy on the palms and 
solea. Adjoining such areas tvptcal macnlea are usnaDyto be found 
and help to dis^ any doubt as to the diagnosia. In moist areas 
such as the flexurea, moist papules are common, as in acquired 
lyphtlia. Between the buttocks and ot the upper and inner sides 
of the tblghs tho papular empbon may take the form of broid condy 
lomata. Populee on the palms and soles may be raised into rainato 
pin head bhsteri which suhaequenUy show lamoDar scaling The 
empbon may be pustular or even bullooj in places. At the ongica 
of the mouth and below the lower bp fissures are fairly commem, 
and the scan which they leove, radiating from the angles of the 
month are a raluable sign of aypbilia in later years. 

Diagnosis — The chief diagnoabc characteriitics are the early 
appearance of the ^mptoins, wiUdn a few weeks of birth tho palmar 
end plantar lessons of typecal appearance the polymorphtim of the 
rash and its aiaoaation with such signs as tnufBea and poaubly cachexia, 
the presence of Sp peUidtm in tho aecrobon of the meut Icuoiu 
the positive Wassennann reaobon the mothers hwtory of repeated 
miscniTiages of macerated foetus, ond the history of other members 
of the famflv 

Other rashes which may bo mistaken for the maculo-papuUr 
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eruption o{ oongomtal ijpUh* an ordinary erytbemata, impetigo 
■ebrnhcno dennatitu, and Taodnifonn dennatitu. Ordinary 
mtr^a on boghter and found moatly on parti which are robbed with 
wet dothee and napiana, but not on the p«^rra 01 aoles, nor in the 
dezuTca. Impdigo ii not ajsoctated with other ngna ohaiacteiiftie 
of ayphUia, and at the margm of a oondnont leson which might cauM 
oonfunoD are uvually found impetigmoni lenoni of typtcal appear 
anea. He affection may be found in another member of the familj 
Seborrlurte dermahtu u a more nperflcia] leaioii. It caua« dicum 
■cnbed patchea covered wHh greaay acalea. Vaaxn^onn dtrmaUtu 
IB rare. It oauaea veaicka and aharply defined exoonatioiia or uloera 

m. In diameter about the gemtala. It u not uaooiated with other 
•igna auggeatTve of ayphllla. 

tiUinmatJi of the flktn may make their appearance dnnng the 
6 rat year or be deferred until oomdeiably later jut aa m the aoquiied 
form. The sypfaihtiQ furondea of Barlow are gummatou nodolea 
varying in aiM from a pea to a walnoU which break down and dta- 
charge their eontecrta through central opemngL Other gummatoua 
»Vin leatona are almilar to thoae aeem in the acquired fomn Ooca 
Bonilly gummatoua uloen become phagedsnio and rtaolt u con* 
ndarible deetruetiao of the afiectad part. 

The diAgnotIc of gummatooa aids ehangea reata on the hntory 
and on typi^ appoaraooea auiralatmg tbeae met with in acquired 
lyphilli. 

The nikllB unalty ahow ebangea oomcjdentJy with the eady 
eruption. In the acuter foima the nail ii railed on a bed of lero- 
pu, whkh eaoapea from under the pudoib-red ndea. In the Tnildwr 
form the nail loeea ita lutre and beoomea narrow at the bale and 
rmgulat Unlea treatment 11 initatatedi the nail 11 uiually ahed 
and replaced by one with nmilM - appearanoea. 

He of the aoaJp may be ahed more or leei extenarrely 

eepecuHy over the back and odea, and loai of the eyebrowi U very 
■nggextiTe of lyphilia. On the other band, the hair may be nnaiuiBy 
abundant at or ahortly after birth lo much lo that thia condition 
hai been ipoken of aa the aypbifitio mop.'* It ia a ngn which ooonm 
apart from lyphilia, and u of no diagnoetio value in the ahaence of 
other ggna. 

The mouth may be occupied by mnoouj patchea dmfUr to 
found m acquired lyphilii At any age after the lubaideiioe of the 
eady raih, gummatoui Infiltration may lead to perforation of the 
hard or the loft palate. UiceratiOQ of the pHUra of the tali'* the 
aoft palate, and the poctmor phaiyn^al widl, to that aome- 

timea teen in the later itegea of acquired lyphifii, may occur falriy 
early in childhood, or be delayed until well on in aduh life. Scan 
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are left, with deformity of tbo part*, whicli may later bo valuable 
evidence of congomtnl BVphfli* when other fftigmata are ab«nt. 
Glosnbs with JencopJjfaa and gnimnstjt ol tho tongne eimiUr to 
those of the acqtured form are aotnobmee •een. 

The teetfi may show volnable evidence of congenrttl eyphih* 
IhoM moet froqoently and ohamctenatically afiected are the upper 
central permanent jnaaora more rarely the lower ceatral iaoMon 
ahow the earoe features The affected teeth are widely separated 
from one another and from their neighbour*, have wider baart than 
cutting edge*, and the comer* of tho cutting edge* are rounded off, 
while the centre of the cutting edge la occnpied by a crescentic nofck 



Flc- 196. — Upper teeth of * woman the vubject of coneenltal fTphflia. 

{Afttr 

Teeth with these character* are IJvteli\n$onxaii tttiM (Fig IW) *nd 
are diagnoetio of cscngcnitol •yphfli*. By no mean* aH congenital 
ayphihttc* thow nutcUinsooian teeth and In any caw they tend to 
lose tbcir character* after the age of 20 bo that tho abaence 
of typical teeth ihould not wogh agalnat a dugnoti* of congenital 
lyphiiia. Ifatchifl*onian teeth should not be confoeed with 
phufic itdh the rciolt of Dlnewce iu infancy IlypopUftki teeth *« 
pitted and irregular bat iwt peg alupetl and notched- Tliey cer 
ttinly occur in congenital •yphiUtJC*, but arc also duo to man) other 
dtfcaae* ol ialnney Vooa* feefi mi* doinc^hnpcd Brst jdoUti, the 
central port of the crown having failed to develop and tho ride* haviDg 
fallen together they are diagnoetio of congenital •yphtlla. 

Rhinitis i* an early *ign of congenital «yptlh», ^ving ri»e to the 
wen inown »nafBea of the claasca! caw Tho discharge may be 
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very little in anHrant end mnctmi In dinraoter or ebnndent ai>d ptiru- 
lent or mooopnmlent, and ioroetlmei ftiiined with blood- The da- 
charge, Hir e other! from the early Iceions of infinU aoflenng from 
cong^tal lyplulii, contains Sp paUtdasi abundantly and is highly 
contagioTia. In aevcre caaea the chiomo obatmotJon with resulting 
negative pretanre within the narea, result! in eome ainlnng of the 
n««nl arch, and “ saddle-nose ** remains as a permanent stigma of 
the disease. The same catucfl operate in prodncing the highly arched 
palate frequently seen in congemtal syphflis. Destruction of the 
na— 1 bones reanlti in a more severe d^ree of sfolang of the nasal 
arch Qnmmatons ulceration of the floor may lead to per 

fontion of the hard and aoft palate^ which may occur at any time 
from the age of S years to adoleeceoce or later 

liaxyn^Itis la manifested by the infant s hoarse cry In severe 
cases there may be ulcershon of the larynx, leading to interferesoe 
with resptistion, and even to saffocabon. In later childhood aod 
In adolescence gummata may ocoor unilaT to those seen in acquired 
syphBia. 

The loiigc. — Infanta who are stillbom or die of syphilis shortly 
after beth may have one or both longs aSeeted with the white pneit' 
rtvtnta of Tlichow Xioealiaed gnminata are oceaaonally found, and 
fibroid changes may ooout In lats infanoy eo that in ehildrtn chrome 
symptoms referable to the long aboold dwsys be investigsted closely 
with syphilia in view 

The he&rt u eomparstirely sddom found diseased in hfe, but 
Interstibsl myocarditis is oceasfoDsOy dneovecred post mortem, as 
well aa localued gummata. 'Warthin s studiea referred to above 
would suggest a greater freqaeney of heart disease than is Dommonlv 
behoved, and he suggests that it may account for sudden death in 
apparently healthy childran. 

The eonnenon between sypliOii and congenital heart disease is 
uncertain. It is agnificant that these cases give a high proporbon 
of posibTo Wassennarm reaebcaui (De Btefano found tl positive 
out of S3) and it u poesTble that here, os m other malformabons, 
the virus may have intotfered with the destiny of the group of cells 
ordained to build up the structure. 

Vaaoular lealona play a promment part m all the manlfesta 
tions of congenital sypbflia 

The Intnctinna sufler frequently from multiple gummatous ulcers, 
and the resulting gastro-faitestiBsl duturbance contributes to the 
general mslnutritlan. 

The liven U commonly fonod to be diseased m thoso cases which 
die ta vitro In Infants who are bom alive, symptoms of Ever dis- 
ease may develop during the first few months, manifested other as 
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diffu»e mteieUtiAl hepetitu or u dcfiiute gmam* In the fonntr 
caM, the Ijvftr is modcratelj enlmiged, cnooth end perhaps t little 
finncT than nroaL Thera may be jaundice or more rareJr aeches. 
Gommata ere urmlly multiple. They are not generally rwcgnired 
in early infancy but in later ohfldhood aay froin the age of 0, may 
be fdt aa tonltiple bocM* on the eurface of the Imr 

The tpleen is Tery frequently enlarged, and the enlargement 
may be very pronoonced. Thie part played by ayphilia in the caoea 
tion of iplenio aruemia la UDcertain. 

The Iddneya are liable to ahow the aame change* aa In the 
acquired afleotjon, and c**ee of perenchymatoui aa veil aa of inter 
fftitial nephntiB have been reported from the age of a fev veebi 
to 18 year* It haa been angg^ed that thia affection may have aoroe 
relation to the chronio interatibal nephnhs which w aometunea found 
in children and young adulta. 

By some authontiea paroxyaroal hanmoglobiiiuria a eaid to 
be aometunea the re*nlt of congenital aypHLa, and they daun tbat 
Raynatid « dicQaiA, which ia to commonly eawclafed with thia 
affeebOD id adolta, may very often have the same foundaUos 

The tettlcJaa may be affected at any tune from the age of a 
few weehi to adult hfe. Sypbilia la pnotically the only eaoae of 
teatioular enlargement before the age of 5 montha. The emargement 
may be drffoae or nodular and caoM* no pais, ao that it ia eften 
Qv^oohed. I^ter the affected testicle ibnnka coniiderubly and 
becomes fibrotio, so that, lo an adoleecent, or an adult, a consider 
ably thnanken testicle without prenona iuetory of diacaae or injiuy 
U Tory auggestire of hereditary eyphiha. 

The teeticlef may be oormal in conaatenco but faff to Increaae 
m nxe, so that In aduH life they are still mlantDe. 

The bonea are very frequently affected, and the change* pro 
duced often remain aa stigmata whi^ are valuable mgna of cougcmtal 
ayphilia. 

£Iplpbysitla can be demonstrated m many stjlfboni infant* at 
the lower end of the f^mur and radiograpbs of Bypb3itlo infants 
often ahow a line of enlarged calcification at the epiphyses of the 
long bone*. If the process develop*, the epiphyses may become 
aef«u*ted- Any long bone or rib may be affected but e*peeia0y 
the lower emdi of the bumem* and ^adln^ the upper end of the tIHa 
nwl the nba at tcieir costo-chondral junctions. The bone become* 
tblcVeoed at the epiphysial line There i* rtpd loe* of movement, 
with acuta tendeme##, so that the infant saram* when the Umb 
IS moved. The condition u known as the pfeudo-paralyn* d 
PaiTOt ” Somebme* mppnraUon follow* and the joint become* 
infected with secondary organitma. 
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Dlignotit — The chief dlttragnuhiDg chvmcteratka of gjphlli* 
of the b«Be« are the eailj onsei, within the firtt three montht, and 
often the first four weeks, the pr ee enoe cd other rigns of iTphilis, and 
the famOj hiatorj 

dueoas and tufantiU ^xunfj^ti appear later than the 
third month- In Barlow a diaeaae there is difioee thickening of the 
(£aphjiU, contrasting with the localmtion at the epiphjaml hne 
in ajphlUtio epiphjntta. In infantOe paralyiia the moaoles wiD not 
contract when the »Vin la pinched- In all of these there are, 
natmaCjr collateral ngni whieh aaaiat the diagnoeu. 

[I** Dojitylltli b often an earlj mamfcstatioD, ooenning before the 
end of tho second year though eren m congenital sjphilb it may 
be delayed until adolt life. The aymptoroa and diagnoais are 
deaoribed in the artieie on acqmred ^phUu (p. 794) 

Perloatltla of the long bonea nsnaHy occura between the ages 
of 8 and li, and aSeeti a number of bonea, often aymmstnesUy 
The afiecbon may be locallied, producing boaate, for example, 
on the duphyaea of the arm bones, the tlba the nba, or the 
davicle, or enlargement of the ends of the nme bones. Boiue- 
tunea these loealued gummata break down, and the result u apon* 
Useoua fracture or a diacharging airrua with eonsdeahle deforniity 
of the bona. 

DUTum periostitis ma y affeot any bone, and ufuaDy leada to 
conaiderable thiekeniog- There may be a iu^onn enlargement 
extending from the articular end for aome dbiasm along the diaphjau 
and aimnlating a nrcoma, from whlefa it b (hatmgmahed by the 
hiatory and by ita more definite outline in a radiogram. Uore com- 
monlr the whole (haphyna b greatly enlarged- Thb change a seen 
most chaiaeterbtically In the tlb^ which becomas eonaidersbiy 
incRaaed m ita antero-poatenor diameter whQe the creat la curved 
with its co n v exity forwarda. The whole bone looks as if ita ndas 
had been flattened, and the general appearance u that of a tabre- 
aeabbard. Oocaaionally the bone may break down at one or more 
■pots, and a amus form. 

SyphUia of the flat bonea haa been partly dealt with in con 
nexLon with the noaa and palate. Sometunea there may be definite 
neoroeb of the skuH, with ponihle ex pos ur e of the dura mater and 
the proceaa may be mnldpla. Swelhnga on the front of the ateoium 
hare also been recorded as dne to eongenital ayphUIa. Theae bone 
aflectuma are all usually found wHhin the fint year In many caaea 
of congemtal ayphifii boasea form on the frontal and parietal bones 
around the antenor fontaneUe, giving the top of the eranmm the 
“ hot-croii bun ” appearanoo (ng 197). The forehead may bulge 
unduly presentmg a piatked oonreiity when viewed from the Side 
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Theft* 100 cftfca ■were those adnutted to a ohUdren b hoepiU] to 
that the Humbert caimot be tahen ae a true index of the proportiOB 
of cases of congenital syphih* which develop nervcra* lyinptoiiii in 
tie fcneimJ population 

Many authorities had long held that congemtal syphilii hn a 
great deal to do with a number of the nervoaa affections met with 
m childhood and young adult life but proof wai difBcah because 
often the available histonea are very vague and agna of cyphilii 
are absent from the bodies of many of the patlenta. By means 
of the "Wassennann test it baa now been shown that an important 
proportion of these cases are eypMlihc — far more, m fact than show 
the itigmata or give a clear history of ayphilia. The qnesticm cannot 
further be discussed here, but it may li added that idiocy bcmi* 
plegia, with other paralj'ses (rocloding those of indhndua] cranial 
nervea) and hydrocephalus have frequently been connected dcffmtcly 
with congenital syphihA. Thus Kate Fraser and H R TVataon found 
a positive reaction in 44 0 pet cent of 89 abnormal children (10 cj** 
leptics with imbemUty 2 congenital irobcdlcft, and 77 feeble-minded) 
In 10 out of 04 oases of epQepsy with or without mental defect, the 
reaction was poattive as it was in 4 out of 10 epileptics without mental 
defect. Gumma of the brain and meninges also occurs, while 
]UveuiIo tabes and general paralysis are, of course lypbihtio io 
ongin 

The eye*, — Harman found congemtal syphilis responsible fot 
over 30 per cent of blindnees m 1 100 acbool children. Interatitial 
keratitis accounted for 191 caaea, and waa asaoaated with inba in 
73 and cboroiditia in at least 30 (id many the conditiou otf the come® 
could not bo detexmroed owing to opacity of that struotare) Intis 
without other signs waa present in 0 cataract in H and ophe atrophy 
with or without diaacmiuated choroiditis, m ISO 

Choroiditis and IHtls often occur in the corlv months, havmg 
been found as curly as the firat day Choroiditia pves nae to a num 
boT of arraa of inflammation imparbDg to the fundua a cratenform 
appearance the entera being white and surrounded by sharply P'6 
roented borders. There arc al»o opaatiea m the vitrroaa. Inti* 
appears to be milder than in acquired ayphiha but othermae presents 
the tamo signa, \ccordmg to Ilutohinson it occuri most often at the 
ago of 0 montba, and may be umlateral or bflatcral 

Interstitial keratitis occun usually between the age* of 5 
and ID but may bo delayed until conuderably later in Hfc The 
comen gradually becomes opaque in a patchy manner the openfy 
spreading from the margin to the centre, and eome pstebe* beinS 
denaer than other*. CtuaHy after a few week*, the other cornea 
begins to be nmflarly affected After the opacity hai existed for 
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some weeks the come* becomes vasealsmed, witb very fine vesseli 
inrsdin^ it, »nd the vsecolsrlntlon nuj be so dense thst a plcL 
pstoh li prodooed — the " salmon patch-" In the oooise 

of the disease the oomea may be WMkaned and bulge before 
the intra-occUr teniKm, or it may become olcerated. After re* 
malning for many months, the opaaty giadoaHy '^eara, bot some 
patches of opaaty are often left m the cornea. There is osnally a 
greater or leas amount of fntls and ohorcaditu m addition to the 
ke ra titi s, and as the amoont of these cannot be ganged throngh 
the opaqne enr-n**, It Is wise to be oanboos about the prognosis. 

In another form, the greater bordan f>n« on the ins and ohormd, 
and the korathis Is more ponotate in ohaiaoter Opaqne dots form 
at the back of the cornea, and these coalesce to a tnangnlar patch of 
opacity In the lower segment. The signs of associated intu are those 
of the plaetic form already deeoribed. 

In addition to the above the, eye may be afieoted by 

cerebral syphEBs, cansing optto atrophy hemianopsia, and paralyses 
of vanoas hranohes of the 3rd nerve, with resulting strabumns. 

Dlagnosll — Tbe diagnosis of mtentatial k'erstitis ii not dlffi 
onlt when the above oharactecs ate eoniidered with the history 
Opaaty of the cornea doe to panalysu of the ophthalmic branch of 
the 6th nerve, nearo-havtitu is dirtangruahed easily by the ssso* 
ansMthoDs of the cornea and temple, by the history of acquired 
syphUla, and by the characters of the eerebro-aptnil flmd. 

A1rnn»t til the eye dveases menhoned mar be doe to other oaosea, 
and the diagnosis rests largely 00 coHateEal signs of syphilis. Byphihs 
■ so often the esnee of eye disease that almoet the first task in diag- 
nosis is to search for other eridaaee of its presence in the patient 

The earn. — Congamtal nerve deafness may be the resolt of central 
nerra syphilis or of syphiUtfo meniiigitis. Otitln media and otor- 
rhoea may occur in connexion with the chromo rhimtls found in 
early Infancy They may be purely syphilitio or oompheated with 
pyogenetio infection. The discharge u highly infectiona, an important 
fact to remember In dealing with these patients. The whole middle 
ear and labytinth may be destroyed, and the ohUd become a deaf 
mute. 

A sanoofl oonsequeooe of oongenital syphllia is the syphihtio 
afieotion of the Internal e&r whioh pcrmTs between the aga of 7 
and 10 and quiokly leads to oomplete deafness without preceding 
symptoms. It m met with more often m females, the proportion bang 
put by vaiiOTts anthoiB at from two to four femalet to one male. 
It a freqaently associated with keotitis, QsnaHy commencing 
rather later than the eye complamt. The onset a (rften rather 
sudden, sometimes with tinnitus and vertigo but more commonly 
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witbcmt, and u a rule both ear* becoma quickly affected, though 
one may be attacked before the other The patient eoon becomea 
hopelesaly deaf. In other cases the deafness, though eventually u 
complete, is more gradual This affection hii been ascribed rancraily 
to (1) sypbilitio meningitis extending to the nerra itracturea of the 
internal ear (3) endartentu and fuemorrhages (Baratom) and 
(3) otitii media foUowod by para and penJabyrmthitii, or by invasion 
of the labyrinth through the foramen ovale. This last vieir is held 
by J 8 Fraser and E. llair who have examined m detail a case wluch 
showed that the infection invades the narrow spaces of the petrous 
and alio attacks the labyrmth capsule, gmng nse to a chrome form 
of osteo-myebtia which slowly invades the perOnnph space of the 
labyrinth (gradnal form of deafness) Ibey consider that the 
sudden caaea are duo to rapid invasion of the hollow spaeos of the 
inner car through the foramen ovale or the foramen rotandtnn ranrinj 
syphilitic panotitis. 

Treatment, — In new o{ the length of tiQ>e dunng wHch a 
•yphUitio woman may transmit the disease to her chQdroD and the 
uDoertainty of teats of cue, the safest course is to treat her through* 
out each pregnancy even tboogh she may have reoesved what is 
called tboTongh treatment on first infection. Even when the treat 
meat begins late, expenenoe has shown that the results are eminently 
sa^aotory apparently healthy infanta being bom to a large ^so* 
portion even of those motieia who conceive in the early stages of 
syphilis. The chief dangers oro abortion and nephritis, bat these 
can be avoided by care as to doaago end a cloeo watch on tho nrine. 
The first does ahoiild be 0-3 grm of 914 if the intraveDOUS method 
IS choaen, and this is increased to 04fi gnn. sfter o week. Thereofter 
provided that no « gru of intolerance are shown, the course is com 
pleted with six more rntrsvenous injections of O46-0-6 gim- After 
an interval of eight weeks a course of five or six injectioiis is given, 
followed by another interval, and so on to a month from tho end 
of pregnancy Ether the intraimisculflT or the deep eubcutsneoos 
method of adrmnistenng acsenobenrol is nntahle for pregnant women 
on account of the mildneas of the general reaction to which it pves 
nse. Probably the beet preparation for the puriKae u suUsrsenol 
rinoo It causes very Httle discomfort espeosUy when injected just over 
the covering the gfuteal mu«le* A good Jmlial dose lot 

women of average build is 0 36 grm., increased the lollowuig week to 
0*42 grra. then O'iS gnu followed by about five Injections of 0*6 gnn. 
at weekly intervals A suitable medium for solqtion of the drug for 
subcutaneous Injection is 00-per<*ot, aolubon contsining 1 per 

cent of gusiscol about lU c.c. being used for each dov; 

It may bo sdvisabJe to withhold mercuty during the penoJi of 
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uMQobenxol trr*t-m«nt giving it either m piJl* or bj injectioM doimg 
the bterrali 

TYhether inch treetment prevent* the miection from p«** 
ing to the fcetio, or le aUo treatraent o{ the infected fcetm, i* on 
certahn T}ii« depend* largely 00 the date when the fceto* become* 
Infected. In any cate, m the pre»ent state of Vrwwiedge, it is aafer 
to cootmoe treatment of the infant after birth. 8aoh treatment 1* 
asaiited by eontuming the mother a trea tm ent and indaeing her to 
norae the infant, thongh her iwiTk most be tuppleniented by remediea 
adminntered directly to the ch3d 

In the ea*e of the infant, the oombined treatment with metcory 
and one of the atsemeal prepafmtkma has nndonbiedly given the 
best resnlta. The doiage of the aisenKal preparation depend* on 
the age and condition of the patient. For a child of one month a 
good initial dose i* 0*03 grm. of 014 thon^ Findlay recommend* 
O-l-O-lS grm. ai qoite safe for an infant of one to two month*, 
increased to 0-2'A-3 grin., eepeoany for the older children. For 
yet older children the dose t* correapoodin^y increased. The oooites 
of treatmeDt should proceed on the same hnea as those Isid down 
for adults, the patient being regarded in the nme light as cna a2eeted 
with aeqmred syphiHs. As to the method of injection the practice 
dISert. Findlsy beherea stroo^y in the intraveDcms route, choosing 
for yoong mfants a acalp mn. The infant is wrappe d tigh tly in a 
bUnket, and a ncoM holds the bead firmly on the table whilst also 
applying a thumb to the temple to make the eelccted rein prominent. 
The operatcr woila from above the child ■ head, osing a No. 1 needle 
(with a needle which is very fine the mn is apt to be transfixed) 
Other workers inject into the extenial jugular and a few into the 
supenoT long^todinal amoa. The teohmad difflculbe* connected with 
mtravenofa mjeotion of infanta bare influeseed many m employing 
tha intramiieeular method, which does not appear in the buds of 
those I have qnestioDed, to make the mfant fretful. The best method 
IS to diasolre the doee in the am all ft poaaibie bulk of water, sav 
6 nun., and inject into the ^oteal region, as in adnlta. Euy’arfOtfJ 
11 probably the best remedy for the purpose, as it caotea much leaa 
pam in adults thsn any other preparation on the market. 

Hie mercurial treatment may take one of many forma. By tis 
movii liq hydrarg perehlor 10 nun^ increased to 30 mim, 
daily m the milk calami m doses of iV b) J gr thrice daily or 
grey powder in doses of J to J gr Umce daily increased to 1 gr thrice 
daily at a year old. Ucrccry by the mouth may causa diarrim 
this can be avoided by combining it with pnlv cret. aromat. or with 
polv Ipecac. 00 ., the latter in doses of 1 j gr mcreaaed to ^ gr at 
twelve months, /ajedtowi of aoloble and inaoloble preparationi of 
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menmiy into the moKJes may be preferred Memmal oreem in doees 
of J gr or the ulioylate saepended in a fatty bnitm m doeei of J gr 
may be given weekly duruig the penod of tie aneiucal injeoboni, or 
mercnry perohloride m doeea of to ^'3 gr twice or thooe a week, 
Immduyns may cauae denoaUtu, but have many compensating 
advantagee in the treatment of infants. A piece of mercuBtl otnt- 
ment the aixe of a pea is robbed, as Findlay recommends, for fifteen 
minotes on fucoeattre daya into the abdomen, back etch aiiDs, 
each groin, m tom and back again to the abdomen Between coones 
it IS useful to administer syr fem lodidi for the tonio efiect and that 
of the iodine. The treatment ahoold be prolonged orer two years, 
as these patients correspond to the more advanced types of acquired 
lyphilia, and it a important to do everything possihle to prerent 
later mamfestationa. 

The treatment of chfldren and adults suffering from congenital 
typhihs ihonld be earned out on the same principles as those Uid 
down for adults in the Ute stages of lyphilis, the dosage being 
calculated on age, weight, and condibon 
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VENEREAL DISEASES OTHER THAN 
SYPHILIS 

G A. LEFDHAM-GREEN M D F R.C3 

Ana,tomy The lumen of the urethra. — In the ncting ttiU 
the mils of the msle ttrethn ero m contact vBb Meh other and are 
onlj sepanted dnzmg the dow of onne and aenien« or the passage of 
a sTir^oal ULEtrozaent. 

The duuuUc of the hunen, or cooie oocrecUj the extent to whteh 
the canal may be dilated, rane* greAtlj in hs diSeicnt parts. The 
relabre dilatability of the Tinoos portsops ii shown in Fig 108 which 
is drawn from a oast of the orethra taken m fnable metal immediately 
after death. The proetatio and bolbons parts are more dilstabie 
than the penile aad membtaftatu parts the meatni is not only the 
nazrowext, but by far the most restsiaat. Aa wiH be seen lato cm, 
it u important to know precisely to what eortent the sereiml portiona 
of the normal urethra can be dilated. This ia indicated m the fodow 
mg table — 

fmek meals 

Meatus 7 to 8 mm. m diameter Iso 81 to ^ 

Middle of penile 10 „ „ “ No SO 

Bulbous portiou 13 to 10 „ „ »=> No 39 to 46 

Memhianooi portion 9tol0 „ „ „ — NoS7to30 

ProatatK) portion 13 to 16 „ „ “ No. 39 to 46 

* La vlll •dmlt » oiwUtrml tnMmoHit of Uils litB. 

Muscular fibre* of the urethra and bladder— AHbou|h 
it u ooQvenient anatonueady to diride the urethra mto the sereral 
parts mentioned shore, in praetuw the cansl may be separated mto 
two portiona, the antcnor and postenor This ts no arbitr ary di r tsl ori, 
int a founded upon an anatomical and phynologieal bans. The 
antenoT portwn oompnsea the perule and bulbcnu parts the poatenor 
the membranoui md prostatie. While the anterior portion Is sut 
rounded by erectile tisme, the postenor a envdoped by mnscnlar 
fibres. 01 these it a ncoatsty to say a few words. Stoated 
8J9 
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withm the proetate and tomranding the veaioal onfloe there 
IB the internal pnwtatio or vecioal aphinoter an ill-defined rmg of 
mvolonUry muaonlar fibres intenmxed with much elastic tissue 
The fibre* of thia moaole are to alandar that Finger and many other 
authonbe* believe that their aobon can bo but ahght, and in 
sufficiently powerful to prevent the eecape of the unnw from the da- 
tended bladder Withm the prostate, below the internal prcstabo 
sphincter and separated from it by ^andolar bsaue, is another 
and more powerful ring of mnaonlaT fibres chiefly voluntary which 
surrounds the urethral canal and oonabtutee the >iTf^ma 1 prostibc 
or veaical sphincter Where the urethral canal leaves the apei of 
the prostate, rt la atiH surrounded by a thick layer of voluntary muacular 
fibres known ai the compressor nrethrw (Fig 199) 



Fig. 108. — Cast of the male urethra, 

A. Baaiv C, n«^hnni<n pr«rirw b, laneoi portka i, pMO* pwtka I 

r Icma mnalaTm. 

Thu last miucle plays a very important part in the producbon 
of fpojzn of the nrrthia. A simple bougie^ m it* peaesge through 
the membranous portion of the urethra in a healthy person sturralate* 
the ncrvo-endmg* of the muoou* membrane end causes contraction 
of tbe oompraaoi nrethi® muscle it la therefore grasped and hmdavd 
m ita passage towards the bladder When the urethra is Inflsmeth 
the sh^test nntabon to tbe mucajui membrane, such as is caused by 
the passage of unne, may give nae to #o violent a spasm of this muscle 
as to cauao retention of unne. Tbu spasmodio contraction may be 
provoked not only by tbe paswge of a foreign body like a boogw 
but also by the preesure and imtabon of flmds thusevenanonnmtat 
mg fluid Injected up the healthy urethra ia prevented from enteMg 
tbe membranons portion by the contraction of the compreasor mtuHe 
The spasm becomes still more madced when an astnngent or imUting 
fluid U mjected up an inflamed urethra. 
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It Is into that under an AnntUiotio, or by the adoption of certain 
meciartt wlucli wll be referred to Uter it u poetibJo to fill the bladder 
by hijectaif fluid into the mcatoi- But tbu m nowise contradiota 
the eotabbihod foot that flulda injected with an ordinary gonortbeea] 
•ynngo do not uiually pan beyond tbe bulbous urethra. 



FlC* — The mole urethra and edfecect portL 

(, prataa fWad ^ ciMrm] ii*t»l « pnMmu* iflliLf 4, aorml >mks1 iw 
1 K «)ftaiktWT dwit , •. m^imI Md« / u'T tiiir rote* ■■Hi 

nriuAaf artiliT* ^ t«Ib rf ik* t M jam (. My c» ■•c** 

>Q.lKMP«fa| (MMksiua n,wh»<MrMl. 


Now juit u the comprefior muwle prevents tbe pojoage of fluid* 
to tbe bladder oo it preventi fluda from ponhig the oppooite way 
therefore If pus or blood be prewnt m the urethra behind tbe oom 
preuor muKle the flmd will tend to pan baokwarde mto the bladder 
ratter than forwarda toward* the meatua. 

Thi* abarp aeparatloa of tbe urethra mto on ontenor arwi poatenor 
portion by tbe oompreaaor muaol© la of the greateat importance for the 
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proper imderttanding of tho pathology gymptoms, and treatment of 
goaorrhow 

ACUTE URETHRITIS 

Hub diBeas© ii taoBed by an moculation of the urothraf moeooi 
membrane at the meatni with the gonoooooni — the tpeofio Tina ft 
ftoon crtendi u an acute oatanhal inflammation aa far a« the bulb, 
but not, m faTonrable oiroamatanoee, beyond it. If the mflamme 
Uon BpreedB beyond the bulb to tho poetenor urethra, tTii» eirtenaioa 
mart be regarded aa a distinot oomphoabon, bringing in its train 
new and unfavourable eymptooiB and oaDing for a diflerent mode of 
treatment. 

ACUTE ANTERIOR URETHRITIS 
Inoabatlon, — The penod of moobataon between the mooulahon 
with the vmu and the appearanoe of the first evmptom of the diaetfe 
Tanea wrthin oertam lumts. It may be ai bnef aa one or two days, 
or it may extend to two or even three weeks but in three-fourthi 
of the oasat rt u oonfined wrthm the hmjts of one week. Host com 
moaly the first symptomi are noticed on the tluid or the fourth 
day It rarely oocua that the penod of incobatzon U leas than two 
dan. Inftanoea recorded where the penod of incnbation Is leas than 
two days are generally to be explained u exacerbations of latent 
ohronio gonorrhcBa, and ooi as IrMh inieotiona 

Symptoinft.-^enflmny tho first j^mptomnotjoed by the patient 

is a slight burning or r»n giing sensation at the end of the pema 
eepeoially on mictuntion. The bp* of the meatus then become swollen, 
everted, and moistened with a slight, tenaeious, mucous swetion, 
which rapidly becomes oopioua and purulent. During the next few 
days the pom on mictuntion increases oonaideTably so much so that 
the patient dreads to pass water The diechargo rmpdly passes from 
clear muons to muco-poa, and then to thick creamy yeflow or greenish 
yeDow pus, which is secreted »o profusely as to drop constantly 
from the meotua. As a rule, the perns is red and swollen, and the 
prepuce oedematous, so that tho gUns u uncovered with difficulty 
Not infrequently the lymphatics of the organ are inflamed, and appesr 
as thin red streaks in the integuments of the penie, and the lymphatw 
glands of the groin are ewoQen and tender 

Distressing soxual eymptoms are seldom abeent, tbo in fl a mm atory 
irritation of the parts mdocuig increased seznal desires. In the carCest 
stages of the disease this condiUon often provokes the patient to 
sexual excesses but as the inflammation Increases, all volaptno^ 
feelings are lost m tho Intense pain which an erection of the infismed 
organ evokes. These |«infu[ erections, often accompaiued by sem/a* 
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emudcnu, form a ohirtetenstk) fcataro of Uio most of 

the duonler and •enoaal}* mterfera with rat and sleep 

The inflametl eondihon of tho nretbra and the corpos epongioatnn 
renden them Ion elastic than umal consequenUj when the pema 
beoomce swollen and eroot, it oorvcs downwards, and the udamed 
Qiethra can be fdt as a coni holding down the perns hence tho 
term chorda venerea. At theae brnea it not infrequently happens 
that the ptts is tinged with blood which has escaped from the 
engorged capiUsriea of the urethral mncoos membrane. 

Oonedenng the seventy of the local symptoms, the general eon 
■titoticm is tnrpnimgly httle affected. Apert from slight pallor of 
the face, loes of appetite, a feehng of malaise and sometimea, at the 
acme of the inffammation a tnfllng nse of temperature, the general 
eondrtioD u hardly impaired. The symptoms usually inorease in 
seventy np to the second or third we«t and then if all goes weD, 
gradually abate as the indammation alowly dm down. The aeoretion 
beootaea tbnner more mocotd, and leasened m quantity until at 
length only safBdent nrmams to gjne the Bpa of the meatus togrther 
It then dmppeacs, so that at the end td the fifth or sixth week the 
entire pi o o ea s is over aod the disease is onred. 

This may be regarded as the oormal and meat favoimhle cooae, 
but it IS hahle to many exeeptiona. Apart from the ocenmnoe of 
the special oompheatiooa to which this disease is so peonHaiiy 
lisUe, and which ate more oonveniflutiy (hserossed later In this 
■rtide, the course of the disorder may Iw alttrcd in the following 
ways (a) Bg on exoeaiaiuyn or r ee m r e wes tie oade 
lion (b) bj BA cEfennoa 0/ the dtacoie to Ou pottenor itrtUtra 
and (c) bg tie tnJIaiwaatKW pasting into o ekremvs condition The 
first of these oaQs for little oomment the othen must be ooaidered 
in detail 

EzsLoerbatlon of tha aout« Inflammation. — Thu not 
mtreqaently arises from acme indiaaretiOD in diet, more especially the 
use of alcohol, from sexoal exateunent or from unEmtaUe local txoat- 
meut. Booh relapses may oconr again and again, and not only greatly 
dday recovwy but are most potent factore in brmglng about an 
extension to the postenor urethra, and m causing tho disorder to 
become chronic. 

ACUTE POSTERIOR URETHRITIS 
About the beginning of the third week the mflammation in the 
anterior portion of the urethra reaehta its acme, and, unless it 
extend farther along the urethra, will other entirely disappear or 
gradually pan into the ebronie itaga. Should it, however ertend 
to the posterior urethra, the prognosis u considerably more eenous. 
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the nek of enoh compHoatione as epididjimti*, cyetitii, proetetita, 
and ep<nnato-cy»titifl Wmg vcrv great. 

SymptoiiiA. — The extenson ol the inflammation to the poatenor 
urethra may manifest itaelf by the aadden onset of painful lYmptomi, 
or it may occur eo inndioualy u hardly to attract the notice of the 
pabent. The moat frequent and by far the moat dirtretsing, symptom 
IB an excesaivo irntabOity of the proatatio mucoui membrane, causing 
a ccnstani dettre to rnKturate Tbo intensity of this symptom is 
proporboiiate to the degree of inflammation. In the acntest eeaea 
the deaire to micturate sctaroely over abatea and i* mdependent of 
the quantity of unne m the bladder 

Another oommon symptom la Aamofurui The last few drops of 
unne and pus are atamed with blood which has been prcated out of 
the inflamed mucoui membrane of the membranous portion by the con 
traction of the oompzeaaor nrethiw. Aa a rule, the bleeding is hmited 
to a few drops of bright blood pasted at the end of miotuntion, but 
at tunes the hjBmorrbage is fr^ Thu, unfortunately often leads 
to an entirely erroneous diagnoeia, and the unhappy patient u snb- 
]ected to an mstrumental examination of the bladder 

A third and usual symptom u the oeourrosee of frequent 
lemuiof emunon* due to the imtatioo of the caput galhnaginia Its 
oomurenoe dunog the third or fourth week 6f an attack of acute 
gononhcB* should cause the s or g e oii to suspeoi the presemee of posterior 
urethntia. In addition to these three cardinal local symptoms, 
there is usually some constitutional duturbanoe such ns shght 
ferer and a decided feeling of malaise. 

Dla^oaia^The easiest and m moet casern, the best way of 
proving the prescDce or absenoe of postenor orcthntis is by means 
of the two-glass test of Sir Henry Thompson. It u appCed m the 
following manner The patient, on naing m the morning, passes his 
unne into two nnne-glassea, half emptying hia Uadder into the first snd 
then posBingtho rcmaindermtotheeecond glass. Should he be fuffenng 
from anterior urethntia, the unne In the first glaaa will appear turU'l 
from the presence of put, which the flow of unne has brought asray 
hut the second portion of unne will be qmte clear for the urethra 
has been swept free of pus by the first portion passed. Bat if it be 
a case of poatenor urethntia, not only will the first portion of unne 
be turbid but the second alsa It is obvious that this turlsdity of 
the second portion can only be due to a turUdity of tbo unne mithin 
the bladder as the first portion of unne passed removes all the pos 
from the urethra if the unne within tbo bladder bo clear the secood 
portion must bo clear also Tbo pus in the anterior urethra U pre- 
vented from passing backwards by tbs strong compressor nretbr* 
muKJe, but it Is free to pass forward and Is, Indeed aided by gravity 
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Bat it b diSertnt with the pot found io the portenor urethim. Here 
the compi eMOT mnecJe prevent* it from petting forwmrdi it b free, 
however to pea beokwerds into the bUdder where it nuze* with the 
unne collected there. In thi* eaeo both portions of the onne first 
paoed m the morning are turbid, the fint being u a rule the more 
toihld. But if the unne bo tcvted m thb w*^ dunng the day when 
it haa not been retained for ao long a penod a« dTTrmg the rPght 
it freijuenUj’ happen! that the second portion of anno ts quite, or 
almost, dear 

Tha varution in the turbidity of the aecond portion of rmniH with 
the time of day la one of the chief diagnostic of postenor uietbntn, 

and datinguuhea it from oyititia. In which the turbidity of the nnne 
b constant, and the eeoond portion thicker than the fir^ flenee the 
Importanee of the rule, when testing for the presence of postenor 
urethriha, to examine tho onne ftiat paned on nsing 

Two-Glui* Tbst 
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The baoterloIogloaJ dlai^Doali of gonoiThoD& u often of 
great value, especially in medico-legal ease* and, as we shall aee later 
in forming a decinon aa to the definite cure of the chromo condition. 
In tho acute stagea, nucroeeopK) exammation of a atained smear of the 
pus win usually definitdy establish the preeenee or abesnee of tho gono- 
cooeoj but It b to be remembered that the gonncoca are not evenly 
JaLiIbnted throughout the pus therefore, eeveral filma should be 
prepared, and no airhaeptio injectiou abould have been made for some 
houia pnot to the ezanuostlon. Should no gonoooed bo found on 
tho first examinatian, the eeaiob sbould be repeated on the foDcrwing 
day whan, if they are still absent it may be safely eonolnded that 
la not one of gODOrrbma. This, however sppHee only to 
acute urethnhi. In the chrome condition the gonocood are met 
wrth in spare number*, and may be entirely absent from the secrctian 
for dayi together Moreover their appearance U by no mean* so 
eharacterisfac u m the acute stage, for the cocci are no longer found 
within the body of the pus oells, hut free, or adhering to the surface 
of epithelial oells. Hertee their detection may require considerable 
bactenologjcal expenenoe. 
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Morbid change* In the urethral eeoretion and 
mnoout membrane. — It may b« remarked that the nature and 
amount of ft urethml accretion arc generally better appreciated by an 
examination of tie nnne than by isapectmg the secreticm as it exudes 
from the meataa. Thia eapomoDy applie* to the chronic condition of 
the diaeaae indeed aa we ahall aee later it often happen* that the 
only aign of a obionio nrptbntu ts Che appearance of the unne, llore- 
over by the mean* anggerted we are enabled to ascertain whether rt 
be a owe of gonorrhcBa or not, without the patient being aaked a nnj^e 
question or bang aware of our anapfeson The importance of thii 
when dealing with women, or with men of a sensitive nature will be 
readily appreciated In the earhert stage of the disease, if the unne 
(and preferably the morning unne, for reason* which have been 
explained) be passed irrto a coruoal imne-^am, rt will be noticed 
that floating m the clear fluid there are a few gelatmou* thread like 
bodiee, which, if examined under the microecope are seen to he com- 
poeed of pu* and eprthelial cell* held together by mucin. They are 
formed by tho urinary stream detaching and rolling up the thin 
tenariouB secretion pr^uced by the inflamed mucous numliase 
These fllamenti are oa urethral thread* 

As the diaeaso advancea, tho unne will no longer appear clear 
but cioudy from the proenoe of mucui. The clouibnes* then gma 
place to a milky turbidity due to the increasing number of pus ctfl* 
present If the unne be allowed to stand a few minutes the pus 
cells will sink to the bottom of the giaas forming a thick creamy sedi- 
ment over which will be seen a bglit cloudy deposit of mucus In 
the further progress of the disease the layer of pus lacrcesc* m amount 
while the mucus dimimshes. When tho disease has readied its acme* 
little but pus IS seen. As it abates, all these conditions are reproduced 
in an invereo order Pirat the pus layer graduafly dimijusbcs fn 
quantity tho mucus proporttonately increasing the mucus then dt« 
appears, and in the clear unne the urethral thread* arc seen floating 
finally theao disappear and the disease is at an end 

Unch useful mfonnation may be obtained from a careful micro- 
scopical examination of the secretion, apart from the question of 
the preaenco or absence of the gonococcus. If tlio seereticm be 
examined in the earliest stage* of the disew it will be noticed that 
the principal cells present in addition to leucocytes, are large eqoamoa^ 
epithelial cells gonocoea are numerous, nthcr free or sometime* 
in the ceUa (Fig SOO) As the mflarnmation increases in seventy 
the leucocytes and gonoooca become more tnd more numerous the 
epitbelia] oelJs bong Jess frequently seen- The pus cells then become 
orosrded srith the coed When the acme of the diseaw is psw 
and the pus change* to a rouco-puruletit secretion it wifi bo foonrt 
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tliat tbe e|titb«lul cfUs rv«pp«*r ajcun mmgied Trth the leucocyte! 
The gonococci are atill present both free and m the pos ceUi, though 
In tmaHer nmnbera bat they are not aeen within the epathehal cellj 
though often covenng their aurface. 

In the latest atagea of the diaease both lencoejtea and gonococci 
are met with btrt apanngly the urethral thienda ahowing the presence 
of tranobonal epithelial cells with few poa ccSs and cocci. 



Fig. 200. — Acute gooarrfaeeal poi, abowlng gocococd and 
pm cells with irregular nodd. x ]/)00. 

Treatment of aonte orethritla — The treatment of gonor 
rhcea may be eonreniently diaomsed under three heads 1 Diet and 
hygiene 5, internal remediee 3 local apphcationa. 

1 Dietetic and hygienic meaturea — The importance of tUi 
part of the treatment is eo fnHy reoognlced that it is enneoenary to 
dwell npon rt at any length. Eipenence has abnndantly prored the 
neceaajtj for ao regulating the patient a habits as to obtain the greateat 
amoant of rest for the parts coneemed, and the avoidance of £re<pient 
changes m the local blood supply Everytlmia which is llLcly to 
increase even temporarily the hypemma of the urethra is to be, as far 
as po«ilJe, avoided. It » with thia object m view tha^ the patient a 
placed on a G^t easily digested diet, and forbidden to tale alcohol 
m any form or to mdulge m violent exerasea, inch as nding, oydbyi, 
etc. He must be also warned that the ahghteat sexual exatement u 
m the higfaeat degre e mjnnoaa, and is a frequent cause of retarded 
recovery and energetic measures must be taken. If neoeBary to 
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oomblt tie fendenoy to protiMted raeotioia Md noohinuj Mnuotl 
emiBUona. 

When it u unpottihle for the patient to remein m bed, the genJUli 
ahonid be lappartod by a well fitting snapeniory bmdege, »re beug 
talcen that thu doe* not pree* unduly upon the pena or pamcum. 
In no oaeo ehould the eeleotion of the bondage be left to the petient 
the auTgeon should do thia hlmeelf, at the same tune •eemg that it U 
properly applied- Borne arrangement should be cootnvcd foe the 
absorption of the free purulent urethral diaohsrge. It is not a good plan 
to iniert cotton wool under the prepuoe, as Is so frequently adrtfed, 
for this IB apt to hinder the free eecape of the pus A better method is 
to plaoe the penis m a little abeorbent-wool bsig, snob as i# mpphed 
by Hartmann s Wood Wool Company Finally it a the duty of the 
snrgeon to point out to the patient the highly contagiotu character of 
the disesiBo, and the neoeesity for the mo*t ecrupuloua care and oleanh- 
new, lest infection be oonToyed to other* or the patient inoculate ban- 
self m other parts of the body auob as the conjunctiva or the rectum, 

2 Internal remedies, — Although numeroni drags have been 
advocated from tune to tune as of use in the treatment of this disease, 
remarkably few have stood the twt of tune. Almoet the onlr remedies 
which have proved themselves of any valoe are eertam of the 
balaaros, of w^oh undahwood oil la the best. Copaiva, which h also 
largely need, possesses no advuntagea, and u decidedly more irntatmg 
to the stomach and kidneTs, AHbough undoubtedly of some vahte in 
snbdtung the pain, these halaame do not cure the diseasev and are 
aoooidin^y to be used merely as adjuncts to the local treatment They 
should be given only in the earlieirt stage of the disorder and are of 
special Tslae m those flond oases m which all local tnatmmt if conti* 
indicated by the presence of p*m and irritation. When taken by tb* 
mouth they are excreted more or lees unchanged in the onne and 
sot SB local aedatma and antiseptics to the infiamed mucous membrane. 

Aa a rule, ther are beneficial and well tolerated but they may 
entirely fail to cause any improreinent, or may giro nse to senow 
diaturbanco. In either case a obsnge of drag ts indicated. 

The most common ill-effecte induced by sandal wood ofl and other 
balaams are nanaea, dyspepsia and heartburn, and other endeaee of 
gsitno difturbance, cutaneous rashes, and irritation of the lodney*. 

rocnac tmdmtnL — Dtmng recent years sttempts bare been mide 
favonrably to influence gonorrbowil loBMmmMhoiit by inocnlatins 
patient*, either Buboutaneouily or intravenoualy with some fora of 
gonococcal vacjcine or eernm. Although a great deal of work ha* been 
done on thi* ■object opinions are stiU sharply divided a* to (he valoe ot 
TMcano treatment those with the greatest experience tre the mort 
rthictnnt to »peak dogmatically It i* when the disease h** given 
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lUQ to •Wplj dioamienbed aod more or ka eneapcoled mfUm 
matoij loa m in proftathn, talplngibo, aiul irtlintu, tliat taoouh 
traitment u nnft lilrelj to prove g acce afpL Agtin, it u freqoentlj 
emplojed in •evere intnctEble metutatio InflamnutKui wbiah it 
inaccmjble to local treatmeot, aa u endoeardltit, intii, eto. Thit 
metKod of treatment u dlacin»»d at p. 1S7 

At Gift it waa genemllj believed that, in order to obtahi tbe beat 
reaolta, it vaa deairabla that the vaeone ahcmld be prepared from 
a pore antognwoa colttire of the apeoiflo organmnn. More recentlj it 
baa been ahown that equally good reanlta can be obtamed from itccL. 
raednea even from the vaocinea of other orgamsma, aneb oa typhoid. 

3. Local applkationi, — Local remedlea have alnja played a 
Urge part in the treatment of oretlmtii, more eapecully ainoe the 
microhto origin of the ^i*^**! waa detenmned and there can be no 
qaeatuQ that the appBoabon of remediea directly to the afieoted pert 
ta both rational and hi^Iy a n o etaef ol lor though by oi dietebo 

and hygienic mcatnrea and tbe admimatiabon of balaema the dmaae 
can be greatly modified, theae meaaoiea alone are rarely anffident to 
bniLg about a oompleta core. 

If, from the maae of nggeated remediea, we adeet thoae which have 
proved themaelvea to be of valae, we ahaO find the bat to be rurpnan^T 
imaL Chief and foremost most be menlaoned the old remedy nitrate 
of lilver whkb u one of the most tr m t w o rthy of local appEcatMoa. 
UnfoTtnnately it u very imtatmg, even in dHote aohitioDa bemdea 
which It la readily decompoaed by the ohlondea preeent in the poa. 
Reoently a niunbeT of coinbhiationa of thn salt with vanona alba 
minooi bodiee have been pUoed on the market, aeveraJ of whioh have 
proved to be rahtabla. The great advantage of theae oombanaUon* 
U that they oaose bttle or no pam or imtation when injected, and 
are not decomposed by the poa. Uoreorer aa they do not prodnee a 
coagoUtion of the alb nmin, they aeem able to penetrate aomewhal 
deeper into the tosnea than pare nitrate of ailTer The earbeat of 
theae prepaiationa, argentamin and argonin, proved to bo mutable, 
hot the more reoetit compomtda, protaigoL begocon, and albaigin, 
are free from this defect. 

Kext in order of value to nitrate of nlvei and ita oompoondi are 
aoloboni of permanganate of potaah, anlphate of tbalhn, oxyoyanide 
of meroury mlphate of zroc, mid anlphate of copper 

Booh are, in general, the hnea on which the troatment of aeote 
fP<ionittBa u baaed. It will now bo eonvement to oonader the details 
of the treatment under two heada, via. (!) whm the dUeaae affects 
the anterior nrethia only and (2) when it affects the poatenor nrethra. 

Treatment of acute anterior urethritia. — ^Althoogji it ts 
nniaual for a hospital patient to apply for treatment ontil the diaohaige 
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II copoui and the dJMaao lairly advanced it not mfreqnentJy happou 
tiat the more intelligent pnvato patient leek* medical ud at fie 
flrst Egn of the disor der In gonh a caae the lurgoon may feel tempted 
to try to out short the malady by the apphcation 0! eome itrong 
antjaeptic remedy but it mnat bo remembered that the gonocooa, 
within even a few honri ol the moonlation, penetrate between the 
epithelial oells to the deeper parta of the nrethml mnoona membrane 
in which Dtuation. they aro efleotnally protected from the itroogett 
antueptaoB that can be applied. Moreover the use of these itiong 
anUieptica indncci a vmlent inflammatory reaction which U likely 
to aggravato the diaorder to a great extent. For these reaaoiu the 
use of powerful rcmediea when the firat aymptomi of the diieeae are 
already present hai been obandoned. 

The aborOvo treatment la likely to prove snooearful in those rare 
inatanoe* only in which the patient seeka medical advice iiaiaeiftalely 
after expoenre to mieetton. Aa the gonooooa are then probably 
merely lying on the lurfaoo of atratifled epithdmm hmng the foasa 
navioalana, the mtrodaotion of a rdatrvely itrong antueptio fltnd 
at this penod may reasonably be expected to destroy the ipeafic 
yims, and eo prevent the development of the disease In the lut 
few years this prophylaetjc treatment has roocjved a good deal of 
attention and danng the War a considerable number of the men 
underwent some form of preventive treatment. In tome ooroitn® 
prophylaxis was often made compnlsory for aD men on leave, or 
faoihties wore provided for diamfeotion of the gemtali bv the men 
themselves both before and after oxpoauro to any nsL Naturally the 
former method allowed of a far more thorough disinfection, and 
where the treatment waa adopted tcitAin a few kottrs of eipoanre to 
the infection, atnkmj^y good results were obtained- Provided this 
interval was short the oboioe of disinfectant and the method of 
application seemed of bttfa importance 

The venereal atatisbcB ol the navy and of those camps where aU 
mght pasKM ” were forbidden — pernusaoD to leave the eerop being 
restricted to a few honra — showed a marked eupenonty to the 
statistics of camps where leave of abaence was granted for a period 
of twenty foar hours or more 

Of the many agenta that have been eniploved for the pnrposo of 
diamfeotion, lutrate of silver is the most efficacious a few drops of. **v 
a 1 per-cent solution sre introduced into the meatus before and after 
exposure. At we have seen, tlio nitrate ts both irritating and easily 
decomposed and this is tree also of protargol and the other albu- 
ndnoos compounds of this salt Hence if the djnnfcction 11 to bo left 
m the bands of the patient »ome lei*s imtating and more stable agent 
ahoold be chosen Probably the best of those suggested a SO-per-evot 
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calomel cream, made with UcoHne and soft paraffin A nnall qiuQbtj 
of the cream la aqneoed Into the arethra and then the whole of 
the gemtala, ^ans, ptepnoe, etc. freely anomtcd with the calomel 
ointment. 11 tha be done in time, a ccmnderable degree of protection 
from both gonorrhcoa and ayphihi is provided though perfect 
immunity ia certainly not achieved. 

Althongh, aa a nde, we may with advantage at onoe apply local 
remedieB in the ocnte stage of the dttorder there are two oondiboni 
which oontradudioate thia treatmcnL The first of theae u an eicep- 
tionally acnto inflammation, aa evidenced by much cedema of the 
p»TiiT arid p re pu ce ciceadve ehordee ond blood-etained acorttioii. 
The other ia the presence of a oompGeation mch aa epididymitia. In 
either of these eaaea all loeal applioabons moat be postponed tmlil 
the more aente aymptoma have aabaided. 

I naually begin the treatment by ordering the m}ecbon of J-per 
cent protai^ aolnbon^ four or five bmea a day the fluid to be retamed 
in the urethra five mmtrtea. The affect of tha treatmeat k goneially 
very mailred the puralent dcseibatge npidly dtirmriihca, and the pam 
and pnapiEm duappear 'When these effects are tecured, the vtrength, 
dnrabon, and frfrineDey of the tejeeboaa may be gradually hxirea^ 
At the end of the thud day the ftrength of the flud may be nued 
to ^per-oent aolabon, at the end of the wnik to i per-cejit, and on 
the tenth day to 1 per-eent At the nme bme the m}ecbons are grren 
more froqnently — four five, or nx tunea a day — and the fhnd retamed 
for fire mmntea or longer This la all contingent upon the Lnjeebona 
bong well bome, eaosmg nether amarbng nor diaoomfort, and upon 
the inflammatory aymptoma dedming 

Under the abo^ treatment the inflammatory aymptoma uanally 
abate rapidly the pnspiam ajtd pain on miotuntaon oeaae, and the 
aecrebon dindnlahea greatly m quantity and becomea leas purulent 
and more mucoid m oharactei the pna ceDa are leea nnmerema, and 
epithehal orik reappear the gonoooea are no longer seen in large 
nnmben, and almost entirely dieappear 'When this ohange has taken 
place, usually m the aecoud week, the injocbon flmd ihould bo altered 
to one having more aitnngent propeitiea. Twice a day morning anil 
nud-day permanganate of potash (1 10,000) may b« used, and m 
the erenmg nitrate of ailTer (1 10 OOU) The atrength of the latter 
may be oaubonaly inoreaaed from time to tanm, for the Urethra qmokly 
beeomm tolenuit of theae anbaeptici. ao that a aohitloa which at fiiat 
oauaeaimarting and diaoomfort, in a day or two k hardlyfelt. Forthe 

I Tk* proUrjoI MlMtiofi* ihooU be frtahlj made *kh eoW diWIDal walo- 
aa baat daewapwea the compxmd. H tba aivthn la Tvy aenalliTv caUpr^ 
oc blUaU U DOToeala to tha axtwit of 3 per etuL iut he added with adraBtai?e 
to the proUrfct aohitkak ^ 
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■ame reason it w well occanoittlly to vary tho natore of tbe injectioo 
It most bo uedoretood that the strength of the solntioru mentronetl 
above reprwonta bnt bd Bverago nsefnl rtrengtlL The more aenta 
the inflammation, the Teater mnit bo the mjectwm The efiect 
of tho ostmigent treatment u Boon noticed the dieoharge rapidlr 
diminiahea, until it diaappeara. 

At thifl atage the patient, being free from pain and not teong any 
diBohnrge, -aill almost invariably behove himaclf to be cured, and, 
unlesa oonvinced of his error by his medical attendant, will wjlbdreir 
himself from all further treatment. Should he do so and return to 
his former mode of living, In all probability the discharge wiH reappear 
for tho gonococa not being completelv ^minated, vrill m favouiaLle 
droumstanoci rekmdle the mflammatiou. In tho normal course of 
the disease a cure is rarely obtained under five or ex veehs, and tliti 
penod wiH be prolonged if exacerbations or comphcations take place. 

Should the disease still petsiat at tho end of the sixth or oghth 
week as evidenced by the preaonoe of mucus and “ threads in the 
unne, rt rauxt bo regarded as having passed into the subacute or chronic 
Ktago and as requiring treatment appropnste to that condrtioD {Set 
p. ed5) 

Treatment of acute poetenor urethrltlSr— As the extennon 
of the mflammatiou to the poetedor part of the urethra does net 
usually teV* place until about the end of the third week the case 
IB generafly under treatment when this eompiicalion appears, li 
the spread of the mflammahon give* rise to very acute symptoms 
— lucmatuns frequent micturibon, or fcminal emiaion* — aD injection* 
should be stopped until these •ymptoms have died down A* io 
antenoT urethritis under similar drOTmstancea, the treatment must 
be purely constitutional all local interfermee tending to aggravate 


the inflatnmahon. 

1 CoBrii^irfWHoi treatment — Tbo coDstitutional treafroent is th* 
same t* that for anterior uretbntis, except that sahcylate of soda 
la pt^crenv more useful than the bolaama. This drug though of 
compamtively little value in inBaminatioa of tho anteiiof urethra, 
has a very beneflcisi eficct In posterior urethritis Under its action 
tho unne rapidly clean and tho acuto distrewng tyr^ 
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Apart from the admlnUtratioa of salloylate of toda, the tnatnnot 
molt tlao be directed to combating the three prommont ijiaptoms 
of aoirte pewterior nrothntiB — 'veBKsal teneamua, hjemorthage, and 
•eminal emietiona. The fir«t may be mitigated bj •edative* and the uae 
of hot cHx batht. Aa a rule, the alight bsmorthago which aocompame* 
the Tciical teneemiu u beat treated by the sedatives mentioned above. 
When of a aevere eharaoter and anaocompanied by Tenoal teneemna, 
it may be restrained by the inatniation of novocain (2 per cent) and 
adrenalin (1 1 000) The tendency to frcqnent seminal emiaeions 
which ia ao common a feature of thia diseaae, moat bo energetacmEy 
combated for the intense hypemmia they oanae u m the higheat 
degree injarioua. For thia pnrpoae, bromide of potamum mono 
bromide of camphor and herom are generally the m^ nsefol drugs. 

The importance of rest in the treatment of acuta gonoirhcea has 
already be^ noticed, hut it muat bo emphasiaed in oonaemon with 
acute pottenor urcthntia. 

2. Local Inaim^L — The pruunplee of treatment for acute pos- 
terior uretlmtia arc the same as those laid down lor acuta anteoor 
uicthrito, namely to withhold all kKtal apphealaoDa doimg the most 
acute stage of the diacase. When this has passed, and as the in flam- 
matiOQ subedes, tho bUnd antiaepUcs may be used, and gradually 
changed to more astnngent ones. The ap^catxm of theae remedia 
requirea certain modlfloatioBS of the method advocated m the preceding 
•eotiocL When and not until, the tenesmua and other painful symptoms 
have quite disappeared under the conatatutional treatment, tho local 
apphcatbns may be begun by ordeong the pabent a dilute lohibon 
of protargol (J to J per oent.) or anlphate of thaHin (I per oent ) The 
•ohtion may be injected three or four times a day m the manner 
desenbed when speaking of acute antenor urethntia. Aa these fluids 
are non-imtating, they do not usually produce a poweaiul oontmetjon 
of the oompreMoi urethre moaole and ao pass gradually into the 
posterior urethra. The injection abould be retained in the urethra 
for fifteen mmutea, k> that the pninaiy oontrmotion of the compressor 
urethr* may relax and aDow the fluid to pMss baokwarda. The pabent 
ihouH be inatructod to aid the panage of the fluid by relaxing ai fat 
s* poerihle — that la to say he should try to micturate while the injeebon 
i» bang made. The bmeflcaal effect of the mjeobons u generillv 
*rdAij seen. WHhin a few days the purulent seorebon dunmiihes and 
beconiea more mucoid m obanoter When this takea place oH 
peinful lymptoma are aboent, the astnngent remedies may be appbed. 
But it u uadesa to ord^ thA mjeebon with tho ordmaiy gonorrhoeal 
syringe the flmd will not pass tho oompre*or urothi®, which is 
thrown mto atrong spasm by the iiritabng aolubon. This difficulty 
may be oveioomo by other of two methods — we may gradually increase 
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thj prepare of the fluid mjtotri et the mctiw inita it « niffiotol to 
oreicome the ipuem of the oompnMior nreiino (Janet i imgahon) m 
we my mjeot the fluid by aome iimtaUe matTunicnt, anoh «s a catheter 
JanH $ vngatxcm li earned out hj means of en irngator whioh 
oontainfl a pmt or mare of 
fluid fitted mti a oonp^e of 
yards of tutmg and a cotucal 
gla« oannnia Fig. 201 riiowi 
Valentines nutroment for 
the purpose The teropem 
ttire of the irrigation flmd 
should m all cases be from 
38 to 40“ 0 The patient 
liaviDg first half-emptied the 
bladder so as to clear the 
urethra of pus, the end of 
the glass cannula a inserted 
mto the meatus and the 
rmgator raised a foot or tro. 
The preMure of the fluid 
tuffloe* to distend tho sntenor 
urethra, but 2 >ot to oreroemo 
the oom p re aa or mnacle. The 
cannula u then nmored and 
the fluid allowed to escape 
from the urethra. After this 
has been repeated two or three 
tune* with a view to the 
thorough washing out of the 
anterior urethra, tho cannula 
la reinaerted, wid the brigator 
raised until the preaaore of 
the flmd la suffleaent to over 
come the compressor museJe 
the lotion then enters the 
poatenor urethra and pastes 
Fig. 201 — Vaiaitlne a urethral into the bladder As a rule 
Irrigator tho imgator must be mued 

about IJ rarda before the 
resiatanoe of the oompreasor muade U overcome. The Imgatloa U 
boat done with the patient lying on hit back with tbe legs apart 
As the irrigator is being raised tbe patient abonid bo Inatmcted to 
reiai tbe urethral moadea by trying to mictarato. It u by no n»e*n* 
always eaay to inject into tbe postenor urethra in thU way the dr*- 



Flg. 201 — Vakutlne a urtthrol 
Irrigator 
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tennoQ of tbo arotkn ftometimca cauun^ ■evero pun. When tbu is 
tb« ctM it b Tell to giro « BmaH prdiinimuy in^cetioQ of a weak 
novocain aoIaHon (1 per oent.) a few ralnutm boforo ungafang. 

Tbo prlEtapal advantage denved from this meiJiod la that the 
pre aaii re of the diud by sttctching the iirctbral mneona membrane 
aikd obliterating ita fedda, enaurea the lotion coming into contact with 
Iti entiro anrfaeo. 

Abocdist ezpenenoQ haa demonstrated that the fear of mfeotzog 
the bladder by theae methoda of imgation la gioimdleM. The flmd 
Injected into tho bladder does not reqmte to be rtanored by the surgeon 
it ia paaaed natnruDy at tho oloao of the procedure. 

It ia beat to adcct at first Tory we^ lolutiona of mBd remedies, 
such aa protargol to ^ per oent ) or aolphate of thallm (1 per cent.) 
and after a few daya to paas on to atrongrr and more astnngent aohrtions 
anoh aa permanganate of potaah (1 lO^OOO to 1 3 000) or mtrate of 
tOTcr (I 10,000 to I 000) Aa a role, the Ditrate-of-silTer eolutiana arc 
the moat efficacious. 

Tho inigatioii u performed by the surg eo n every two ot three days, 
the pabent continuing hia Inje^ona with the soiall syringe two or 
three tune* e*flb day 

CHRONIC URETHRITIS 

Pwlholo^, — There la naturally no iharp bne to be drawn 
between the morbid prop ease* observable In the acute and the ehronio 
forma of thia dieeaae, the one merging imperoeptibiy mto the 
other The infiammaban fuhsdc*, and IfMong the general, diffinae 
diitnbution of the acute stage, Imgimt only in more or lees taro um 
■oribed areas. Here, in oonaeqoonoe of the prolonged irntabon from 
the gonocood, there u induct a pirdiferabon of the aubeprthelial 
baaue ceDa, forming the so-called amall-celled infiltration. Tina pro- 
fifeiatian of the oonneetiTe-tuaue oella is always a well marked feature 
in the chronic stage, but a oertain degree of profiferataou is present 
even In acute case*. The areas of “ amall-ocHed infiltmfaon are 
generally localised in small foo nnmd or in the neighbourhood of the 
Ucnuue and duota of the nmeous gWnda. They are often extremely 
^Mculai and present a granular appcaianee. 

The ejathehum beneath which they aro developed may remain 
either unchanged or but sbghtly csdaiiatoua and loosened. Broeona 
or ulesrabon* are deodedly Jaro. After a bme, spmdle-ihaped con- 
Mcbvo-tiasue ceils, and later deflmte fibres of eonneobve tuaue, are 
m the areas of infiltrabon. The soft character ia loat, 
and the areas gradually beoom* oouverted into dense fibrous or 
•car tia^ie At tin same tune the epithelium lying over tlie areas 
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alao midergo«* a motapJiam, gradraUj' ]o®ng itt ajhadnctl form Mod 
amnning a stratified iqnamcmi type. 

Ab a rule, the infiamniatiOQ does not extond beyond the BabeptthellAl 
tiamo, the deeper structures bemg unafleoted- When, however the 
pcnurethial tissues become involvod, the subeequent cacatncul 
contraction causes a dummition m the calibre of the urethra, and 

10 gives use to the fonnation of a stnoturo. 

Symptoms. — When the inflammation is Lrmted to the mucous 
membrane, it causes hut httl© inconvemcnoe to the patient There is 
nsuaHy a oomplete aboence of pam on mioiuntion, tbo ngh sometune* 
a ahght imtation is felt at the end of the perns. The most noticeable 
symptom u the vreD known bead of purulent secretion which is found 
at the meatus on waking in the morning, and is aptly called the 
bon jour drop " The secretion is so ahght that dnnng the dsy 
when the urethra is frequently imgated by the stream of unno, the 
drop of pus may not be seen thoog^ the bps of tho meatus may stick 
together 

If the urethnbs bo fairly recent, the first portion of nnne wiH be 
turbd from mucus, and will show tho preaence of urethral threadi. 

11 the process bo of long standing and free from anj ojacerhaticai the 
anno wiC be qmto clear and free from mncus, but will show the threads 
floatzng in it Ofim iXe onlf fxgn o/ a eirontc itretinJis %s dt pre- 
tence of a fev itreikral Arecds Jtcaiutg tAs urws /rrt pasted in 1h 
tHcmtnQ the secreticm in such oases beutg too ehgbt and tensoous to 
Bppesur at the meatus ai the bon-)onr drop Should the mllainma 
tion artcnd to the tissuei beneath the mucous membrane, other and 
more aenous symptoms are likely to develop for as the small-ceDed 
infiltration gradu^y undergoes acatncaal contraction the lumen of the 
urethra is diminished and the symptoms of a itncture are added to 
those desonbed above. 

Should tho deeper i tni c tm es of the posterior urethra become 
involved, dtstrcasmgunnary sexual and geneal nervous symptoms wHl 
be evoked m consoqnenoe of tho imtation of that highly seimtiTe 
organ tho pitwtate 

ExaminatloiL — Before treatment is begun tho estabEshmeot 
of on exact diagnoali » essentiaL We must know not only whether 
tho urethra Is inflamed or not but also whether or not the gonococcus 
is stfll pr es ent. Are other micro-orgamsms present in the secretion, snd 
if BO what is their nature 1 Where u the inflammation ntnated b ths 
anterior or the posterior urethra 1 Is tho Inflammation Emited to 
the mucous membrane, or has it extended to the deeper straclurr* ! 
there any diminution of the calihre of the urethra t IIss the inflam^ 
tion spread to other organa, such as the bladder pcostate seniJns 
veskles, eto. I 
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To kOSTCT then qaesbooi ■. foil aod cyitomatio examination of the 
patient U neceaaaiy Tho itepa of the bactenclopcal examination and 
the method of determining whether the InflanunatioD aSects the 
antenor or the posterior orothn 
ham been eonsderM abore, m con 
nexion with the diagooaia o( aonte 
ttrtthntu. 

The lUDpleat method of aacer 
taMng the character of tho inflam- 
matun In ohronie arethntu ia to 
paaa a Urge acom-headed bUek-gnm 
bongie down the whole length of the 
urethra (Fig 203) II the head of 
the hongie poMea oret the inflamed 
area a twmgfl of pain U felt by 
the patient, which oeaaea aa aoon 
as the head has pamed beyond the 
affected spot, but u a^m felt as 
the head pames orer it when the 
bougie U being withdrawn. By 
aot^ theae aenabm spots the seat 
and the extent of the mflamiBation 
may be detencuned. Moreorer the 
pasBge of a large aoora-headed 
bougie proms the ahaonoe of any 
decided stricture of the urethra the 
determination of this fact Is of the 
greatest Importanoe. 

A better method of aaoertammg 
the degree of contraction u by the 
use of the urethrometer. This in 
aUiimcnt, when intiodnoed into the 
roethra, can bo expanded at wiD. 
the degree of expantkm being m 
dimted by a pointer on a dkl (Fig 
203)- The dflateUBty of the norma] 
urethra in Ha mrlotis parta ti«« been 
gimn on p. &S9 Any mflaiumatory 
Initiation rendeia it loH and lesa 
"SUtehle, according to tho depth to 
*h»h the mfiltrmtion haa penetrated 
Mid rta idTanoement towarda fibroaia. A mry good idea of the 
®^ii«i't and depth of tho inflammation can be amved at by care- 
folly noting tho amount of dilatation. 


Fig M3. Flf *03. 

Acom-beaded Weir's 
black-fttcQ artthrometer 
boQ^a. 
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tAStly the oretlirtd nmcou* membnme ibouW be extoiujed fay 
in«uw of the endoecopo for by thi* mewa ak»no c*u ire detect ounj 
of the murute obongea m the mfltunmatioD of the mucon* metabnoe, 
frhtoh 'TOtild otherwise pses mmotioed^ and the obserraiion o! vhieh 
ur in znany oases essential to gnocaeixi tnatment. In its ihspleii 



FJg SW —SchaU $ 
endoscope. 


form the endoscope ccoMuta solely of s straight metal tube fasrin^ 
a hmnclHihaped oproing at one the tube being introdnced into 
the nrethra the light is refiwted down the funftcl''end by mean* of a 
mirror The lUuminstjon is » imperfect that tbe instrument in this 
form u of Irttle valno To correct the defect sereral modificatioi a hare 
been dertsei^ of which SchaDs «id Valentine • are to be 
In Schafl ■ uastnimcnt (Fig 204) the Ught from a amall iacai^»CMt 
lamp la reflected by means of a pnxm down the urethral 
\ akntine a (Fig 203) the aouroe of bght is a minute incaMesc^ 
lamp mounted on a ngid metal wire which is pwsrd down tbe 
and so directly iDDOunatea the portion of membrane nisder obeerrahoft. 



In tbe normal cooihtwo ocept dunng rructnirtiOB wa o 
tbe nretbra are m conlaet lying m looptudinal folds The pa.«^ 
of tbe urethrodcope septrates the walla but s* it u bemg jo 
tber iaB together again at a short disUnce fiom th« pm 
lo tho form of a fnciwl, the fohU radiating from a ct ntr^ -tnJ 

has mncb the appearance of a sphincter and is caDed t e 
figure (Fig 200) 
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In tlie normal coruliUon ol the proiUtlo nrcthm the mucoua mom 
branr U aroooth and of a ilcrp-rod colour Aa the tnbo u withdrawn 
the macouf mcmbnuie bccorure paler and a rounded prominence 
appear! at the lower edgo of the tube thii prominence repreeaita 
the caput gflllinaginia (Flp, 207 206) A* tbe tnbo u ttiTl farther witb- 



n*i pertlm at Beml •* •••* mg «•! 

roarf ama] Ivtr r i fn i m *ti 

rtg. ITonMl grmde (kMrUt tlM UMiK pOTtka tt ik* pff a ii ih. 

Fig. Ml — KamJ |i ■Mtl. arvikrm, « U/ » h i g tka c»f«t tir»iifiii« 

drawn the caput diMppean from new and tbe rDembranoTts portion 
u inrpeoted. This U g en waDj paler in eokmr than the proetetM, 
and the oeotral fl^ure U more tefular In the bnlbctta part the 
folds of mnooTia membrane are larger and the cenlnl figaie appean 
ai a rerheel fijeore (Fig 209) and at bmee the openingB of Cowpet • 
gland! can be eeen In the floor In tbe penile part the opening of the 
gland! nf Littrf and Morgagni oan be teen in tbe upper and lower 




Flf. 300 

1^ snOn ia tb* oUifi* of Iteb 


wiHi of the urethra. In the ^qb the membrane haa almoct lost 
fta red colour and the round oontxal figure has become triangular 
Appearance of the chronically Inflamed urethra.— Two 
forma o! InflftTnmitoTy leeioni eon be eeen by the endoscope m ehrotdo 
t^^athntiB. Tbe first la that deesobed, when spcoldng of tbe morbid 
anatomy of the oondhlon, as ooniistiog of loealixed small-ceOed rafil 
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Imtion of the jrahopitheUtl liunie ca^ising tweUing and bypcr*jci3» 
of tho tcaoou* membraoe, Thi* reprwcnti the " soft Infiltratwa " 
of OberUntler *d<3 u the toriy itago of the chronJo gonorrhcoal prooca 
The Kjoond groap of pathologioal change* fonni irhat Obedloder 
cidia tbo hard in&ltration It mcindc* aU the inflamnuitoty pro- 
oeesc* bf prhjch the sm»S-oeDed ffoft inBlbratton gradaaBj' pattf* 
into firm fibroid •cat t«sue vhioh roache* rt# highert dev^opmcnt 
m tho formatioa of a atnotore. The oonvemon. of « soft-infiltrafaoo 
ar«o mto firm oicatnoul tinme la a gradoat proccM, all tho pbue< of 
which can be obaenrcd by tho mrethrwKOpo 

Sf^ isuiH-ceCed te/llnrftoa —In tho *oft sniftll«ned mfiltrfttkm ia 
ita most typicaJ stage the muoons membrano it hypoiiDmio tod redder 
tbim normally Itt epitheiinm i« oodomatoni, dufi and loosened, to 
that it is r«^iiy detached, and may bo altogether absent In pUcea, 



JeariDg fmall erosona wbob bleed on being tmicbed by a probe. In 
con«qu<we of the awdUng end cedema of the nmtwu membraBe 
the longitudinal folds, mto which tie rrretbr* la normally thw*» wire 
the pataago ii not dutonded arc eoarwr and Je«a namcroaa, Inttead 
of acetng asrertd fine folds radiadng from the central figure a* normallj' 
three or four thickened folds jtreas forward into tic latucn of tl® 
endoacopio tobe. In the pemle poitioii the opomngi o! the ctypU of 
Morgagni are ae<m to be reddened and swollen wbDrt m the prost^w 
urethra the pnnejpcd ohange* am ^ouped around tho caput galEnap^ 
which li awoDen and hypenomMi, and projects into the tube iooiaag 
not nnlllo a ripe raipbeny , 

Hard \^fUnJton -^Pari patm with the gradual ocatnratioa 
soft amall-crfled infiltration, the hyperarmla targeacence and ^ 

of the affected mncoTi* membrane dimmish Tbe red 
membrane becomai paler and paler ai the infiltration bardenA ^ 
efutbfbnm breome* thicker and l«a tranaporenfc frequently it tat 
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on ft ctinotta itipplod appronmee aod may tmdtrgo to maiked ft 
proliferation as to pvo n»« to a form of paohydennia. The longftudmal 
fold* of the mocmu Tnembrono gradnallj dmppear becoming both 
leaft marked and Icea immerooft (Hg 310} 

The urethra at it appears during the process of healing 
— Tho gradoftl betbng of the Inflammatory pro cc c under appropnate 
treatment can be readily obwNcd by meana of the endoaoope. The 
fuceiHu membnuie coreriog the aoft faflltraPau gradually locea rta 
angry red cdour and rcgalna ita normal appearance Aa the awelUng 
of the membrane diet down the longitudu^ folds become finer and 
more nmncroua, and tho hning ejnlhelram regains tts bright, tram- 
parent, gTiatemng appearanee. It is anjond the crypts and foUiclea 
of the urethra that the inflammation la teen to linger longest. 
Long after tUo rc't of the urethra has regained its healthy appear 



Fig Sit Fit *1S- 

eVUg af Ui hb rt I n - br wtiWwQifia 


anea a zone oi loflammatioa may be Been to iomrund the opeuinp 
of the large laomoB and ^nda, from the moutha of which a mneo- 
pundent aaoretiou may oocaakmally be expreaed. 

Goldschmidf s InHghtlon urethroscope — A nrethroecopo 
ooMtruoted on an entirely new {mnotple baa been introduced by 
GoJdsohmidt of Berlin fFig 311) It oouauta of a oIotot adaptaticm 
of the ooulai arrangement oi Nitce a eystoeeope to the reqmrementa 
of the urethroecope. The urethra is examined whilst diiti^ed hy a 
current of warm water which runs from an imgator into the bladder 
and, by bolding the vails of the canal apart, penoits of an 
aitenBTe riew The appeatanoe of the urethra (Figi. J12 213) as 
•een fay tHs fnatnanont, is strikingly diflttent from that obtain^ by 
the ordinary urethroecope, for not only does the mucous membrane 
look pale and anvrmin, hut the form and character of the lumen 
appear qmU different. Thu ia eapecdallj endent in the poatenor 
urethra. In tho eiammatioD of which the great tuIos of tho mstro 
ment hea indeed the instrument is rarely used for the examination 
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of the antonor jwrfaoo* Oca seen the ooliiotdui iemmilu tad the 
opeungj of the pwcUtiC imd ejacaUtory ducts with » c!e*rom 
and ’eivjdoet* which }» eUrtling to thoae onfy acemtoiued to tb« 
imperfect and datorted new ohtaui*ye bf the older form of imtru 
meat Whilst watching the mUicuIus, not infrequoitlf one may 
oheerve the ejaculation of the epermatio fluid from the daeU, provoked 
by the stimulation of the orethroecopio tul>o or one may watch the 
oarpreasion of the aecretion when tte prostate is mossa^wi On 
notrodacang the inatrameot a httle larther the onfioe of the bladder 
eta bo seen aad examined lo a way which hitherto has beea im- 
posnWe either fay the cyatoacope or the urethrcecope (Kgs. 2U 2i6) 
Hero, again the instxnmeat vs a valuable aid to diagnoais m many 
obacore caaee oi veftoal and pioslatie trouble quite apert from 
those ansing from, gonorrfacea. Qoldfiohndiit s nrethroecope hai been 




Flf. ill, Fif. 115. 

LI — A dvoMaSr Kbaed c»&Kslwwiii>rl4k *hk-k kin d*ril./f«irf Ok*** 

U« (ivnlik 

T}^ %■ — A» troBto cetbc»)m, wfaS jrrrymkr c/ iV» ■■e.i.'rn aCTVf* 

•I lU ate. 

modified in ranoni way* by WotHdio of Berlin Buerger ol 
York, Ley* of Pans and other*, especasQy with a vie* to 
treatment of ohronie inflammatory foa by focal applieatons or 
cautmzatjoo 

Treatment.— AD ca»« ol chrome urethnlia can bo divideo 
into two groups — 

} The more recent or subomte where m addihoa to the locabted 
»re*a of ccOuUf inflltraboii, there n • more cr i«n general catarrhw 
mSaromation of the nnicoua membrane 

2. The inveterate or arettmsonfaed in which there u no geneia* 
catarrh the whole trouble being confined to definite locallied 
tiona. Thi* group may again be divided into (o) tho^c that 
only the mo«m» memhmnc and fb) those that affect the au^ 
moftju* tJJmie alw> Each of tlje*o form* reqntrea a difierrtt mw* 
of treatmcQt. 
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1 Treatment of subacute urethritis. — The fint sim mutt be 
to fubdue tbo geuersl cstartbal condition of the roueoai membrsoe, 
lesTing the snai of eeOaUr in&ltn6oD to be tmtod later Expcncmoe 
has ihown that tho best means ot oDecting this is the imgaticni of the 
oenal with mlU astringent solirtiona. For this purpoeo the ordinary 
imstl urethral lynngo is rarely smtaWe, for as has been already 
explained, the antenor urethra is eeldom aSeoted alone in ohronio 
Bonorrbcca, the Inflammatjon gonerafly eitjioding to the poetonor 
portion consequently the use of the^roaH synnge for injection would 
probably leave a largo portion of the inflammation untouched- This 
in one of the eomexmest erroti in the treatment of ^eet. It is esaentis] 
for ncccM that the Irrigation flnJd be brought into contact with the 
whole of the walla of the nrethrm. Thia may be accomphshed, as has 
been shown m the treatment of the acute stage of postenor urethntu, 
by gradually loercasing the pressure of the flmd mjectod at the meatas 
by means of the irrigator (Fig. 201) or the large syimge (Fig 316) nntfl 


.eHAiBBsapL«*ssa« 


Fig. 316. — Large STrlnce (or Irrigating the urtthrm. 

it b sofllaeLiit to oreroome the tpoam of the eempressor urethrsa. 
Another method is to inject the ftaid by means of a soft rubber 
catheter paased into the postenor urethra (Diday s mogation) It 
Is well to sdect that method whieh etausee the patient the least dia- 
ootofori. As a general rule, it will be found that Janet s method of 
Irrigation la tbo beet but m every case the iingation must be given 
by the surgeon. To allow a patient to treat himself is to mvite disaster 
Tho only injection it is asfe to leave m Us hands is that given by the 
amall nrethral fynnge. 

Tie t^jechem — Expenesoe has shown that the organic com- 

Hnatldns of silTer as protargol anH argonm, have not the nune value 
In the chronio that they have in the acute forma. Consequently u 
a rule, the limpie, freely diluted nitrate of sAver (1 20,000 to 1 8JXX)) 
u to he preferred. Other solnttone valuable at this stage of the disease 
are permanganate of potash (1 10,000 to 1 2 000) and sulphate of rinc 
(1 3 000 to 1 1 000) 

2. Treatment of Inveterate or circumscribed urethritis — 
(a) In the superficial form of this variety of urethritis, where the 
mueoas membrane only is involved and there is neither a narrowing 
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to 18 or 20 But even mth theae Iflige bougie* the urethra cannot 
always be thoroughly dilated, for the largest bougie that the lolly 
Btretched meatus will admit is too smaTI to distend fully both the 
bulbous and the prostatio portion. 

An instrument u somebmoe naedad which, lite the crethromciar 
con be passed through the narrow part, and then expanded at wiH 
Such an mitrument is provided in the uwthral dilators^ of ObetUnda 
(Fig 220) Konmann (Fga. 221 222) and otheia. The dflator weD 
lobnoeted with glyoenne and tmgocanth is passed down to the affected 
portion of the urethra, and then by means of the screw slowly oipaDded 
The degree of expansion is mdioated on a diah The dilitation nmit 
be very gradual, not more than 1 miri. at a sitting, and must be stopped 
immediately it occasions pain it should not give use to bleedutg 
After an mterval of seven or eight daya, when all reaction has died 
down, the dDatabon may be earned to a further degree. After esah 
dilatation the urethra must be irrigated with a dilute antiseptic, 
such as nitate of silver lotion (1 10000) In the mterval, astringent 
imgatlons Janet a or Diday’s, ^ouW be used. As long as the secretion 
oontains numerous gonocooa, instnunentsl mterfeienoo of arty Idnd 
IS best withheld, but the presoioo of a few of the mJoro-orgamsma 
IS not in itself a contra indication to treatment by dilitatioiL 

It 13 advisable in all oases to begin the diUtataciD txeatment with 
bougies, as they oanse far leas imtation to the orrthra than the <£UtorB, 
If the meatus is moderately wide the pasnage can generally be diUted 
without discomfort op to No 26 to 27 and often to No. 30 (French 
scale) In the majority of oasee it is unneoeeaary to use the dilators at 
ah, as the degree of expansion obtamed by the liuge bougies is sufficient 
to bnng about a cure 

Throughout the whole treatment it is most important that the 
progreSB of the case be oantroHed by frequent microsoopto examinsfaoni 
of the secretian and the use of the nrethroeoope 

GONORRHCEA IN WOMEN 

The recognition of the gra vity of thU disease m women ha* been 
tardy mdoed, at one time it was held that tbo infection wm* restricted 
to the vulva and vmgma and that it showed no tendency to »{wead or 
to become ohronio. This view now known to bo diametncally opposed 
to the truth, was probably due to the ease with which the condi 
ton can be overlooked in the female. Women le« veiled and leas 
interested m gemto-urinary duecse* than men and actustomed to 

» TImm tuerlhrsl dflaUns are msds fa Tirioni foTW< FI#:*. 

InitremeoU deafgned to tfa* aater^ orrtiir*. FI^ 2?* tt* pweoof nw 

Fig. 223 aatrrierr sad posUrior 
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poiiodle and diaoomlort In the pelvio orgam, are apt to attribute 
tbeir aymptomi to otber oansea, or eren to imaghie maepanUa 
from tbe eondhiona of eadj manied hfe. MoreoTet, bi an^ tare 
the aonte itage* of the diaeaee, both the phjrtioal and the bacteno- 
ktgieal methoda of diagnoiu are moeh more difficoh than In men. 

In ita etiology penod of mcnbation, pathology and general oonm 
the diMae doea not diSer from that m the male. The nte of the 
inoeolaticm Tariea aooordmg to age In yonng ehOdren it generally 
takea place at the rnlra in adnlta the nrethim and the endometonm 
of the cemeal canal of tha ntenta ate nanaHy fiiat affected. But 
in the great majonty of aeote oasea the iiiffanunation« whererer it 
itarta, toon ipreada to all theae tegiona and, in a cansdeiBble niunbei 
of caaea, alio to the irtenia, tnbea, and pdrio pentonenm. 

Dlii{(notlA. — ^Tbo acste stage rarely offers any difficulty After 
the nsoal Incnhation period an aonte catarrhal inffammaiion derelopa, 
and rapidly tpreada orer the aoxnal organs. The nymphsB and ^ 
toria are red and awoUen and often the eent of gmsH cnperffeial eioaiaixB. 
The orifLce of the urethra U oongeeted and pouting, and, if a finger 
be plaeed in the Tmgma, the methia wQI be felt as a firm, tender cord, 
from wideh a bead of pos may be aqueexed. Tha demonrttatiOD of 
an aocta orethntis la in itaeif pathognomomo of gonoshcBa 

ahould the pas from rt ihor the pteMDoe of tha gonoooecna, the dkgneas 
U, of oonse, ettabhahad. 

The diagnoaia In the anbaoote and ohronie stage* if mooh less eaay 
and teqrdrm canaldetable expenenoe on the pari of tha s uig e un to 
jnaUfy a definite statement in a giren oaae. The detection of the 
specific ergamam u diffiooH, for the noimal a c cr etion of these parti 
always shows the preaenoe of onmenma nncTO-oTganiiina amongst 
them many dijfioeocei, cdoeely resembfing the gonoeoooua. 

When ciBTnming for sospeotad ehrome gonorrheea, the foOowing 
points ihould be aem gh t for 

I, filgmofinflammatkinof BartboIinag^And. The dnot of this ^and 
opens Jnst in front of the hymen, and, when inflamed, la freqnaitly 
suDoonded by a dark porple-red »ne (the gonarrhcBioa of 

Singer), and prcKoe on the ^and e ip c m ca a pamlent or mneo- 
pumlent secretion. 

S. Oondjktmata or warti about the Tolra. 

3. Eigoa of a ehrome nreihntu. As this oonditian in women girea 
ase to no snbjeotiTS symptomi, and as the two-mmo-^aea test k not 
appheahle, the eonditlon oan only be reoogmxed by careful era pn natron, 
mcl ihil ug the use of the urcthroaoopo. 

If the meatos be oarefnliT cleaned and pressure made on the urethra 
from behind forwardi, a bead of mnoo-pus can generally be czpreaed, 
which should be selected for bactenologwal exannnabon. 
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4. The prceeiice of a ponilent or mooo-imnilant diachargo from 
the oervix utecu 

B ETidence of mflemmation of the utenii and 

6 A history of opht h a lmi a neonatonun m one or more children 

S j inpto m a. — After a short period of moubation of from two to 
ffiz days, symptoms of a abgfat inflammation of the Tulva and nrethra 
develop^ At first merely a sense of local heat and disoomfort is fdt, 
which soon incrcaae* to one of oonndeiable imtafaon, accompanied by a 
smarting and burning pam on imotnntiom There are iweBmg 
cedema of the external gemtala and exudation of a profuse purulent 
duohargo between the labia. The symptoms are at thor height about 
a weet from the time of onset and, under fayourable conditions begm 
to decline about the third week- The infiammation rarely remsins 
localued to the ate of moculatioii, but spreads until it afieots the greater 
part of the sexual organs, so that m many oases the symptoms of 
acute endometritis, salpuigitia, and pelvio pestonitis are superadded 
to those already mentioned 

There u stQl much unoertamty as to the frequency with which 
the uterus and adnexa ore mvolred, but recent mvestigatioos lend 
support to the view that these organs seddom wholly eacape. 

Pro^odCr— The prognocs of gunonhuia m women u tlnyt £tr 
grarer th*" m men. Although the Quoptoms eroked are often so slight 
as barely to oaO the patient s attention to the fact that anything is 
wnm^yet the outlook, both as regards the general health and thedma 
tion of the disease, is much more serious than is generally behered. The 
death rate due to the disease m women u quite unknown The cffiaal 
statisbos are untrustworthy for it is probable that m the msjonty of 
fatal oases the complaint is either unnupected or for social reasons not 
stated. Apart from these fatal oasea, there are many where as a coo 
•equenoe of some oomphoation the general health of the patient u 
severely afieotcd. There are few pcturea sadder than that whkh too 
frequentlv meets the surgeons eye in the ropd transformation of s 
bright, healthy gidinto a peevisb, ohromo invabd in consequence of 
a gonorrhoeal infection acquired eariy in matned hfe. 

Treatment. — The treatment of this disease In women u sur 
rounded by many difficulties, and is, as a rule, very imperfectly earned 
out. In the Tnaip it proceeds on lines sunilar to those laid down in 
oonnexioD with the male. 

In the acute stage, emphasis should be laid on the necessity for 
complete rest and a light diet and the avoidance of alcohol and other 
Imtants. Internally the balsams and copous drinks of bl an d fluid* 
may be prescribed with a view to dimi n is hin g the urethral initatKm. 

Locallv the porta must be kept dean and proviiicm made for the 
absorption of the copioua dlaoharge. Hot irta baths and the apphcation 
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of fomentaboDi bo empkrftd fot the relief of the pern As soon ti 
the petient can tolente it, the vnlr* and vngina should be freely 
im^ted two or three time* a day with hot sointioQS of penuan^^uate 
of potash (1 6 000 to 1 S,000) or proUrgol (1 1000) as the iaflam 
matioD nbaulet, the strength of these lotions shondd be increased, 
or be snperseded by I 1 000 to 1 230 of nitrate of stlvEr 

In the snbaente and ehronk stages, in addition to these imgationa, 
more powerful uJntiona may be occaaioiMlly appGed, say by a cotton 
swab, directly to the eetrwal canal, the Tigma, and the urethra, or 
rod-shaped pes«mee formed from cacao butter and impregnated wrth 
protaifol (3-6 per cent ) iodine (1 i*er cent.) or nitrate of sOrer (1 per 
cent.) may be tntrodoe^ into the oemeal and the urethra. 

It IS useless at this stage to attempt to infiuenea the drsease by tbe 
admnustratioa of balsams and ntch remcdiea. The only co u s ti t n tioQal 
treatment which hedds out any promise of nicoess is some form of 
TEctme- therapy 

Should Bdrthc£n s gtand inflame ai^i suppurate, it should be freely 
incised and packed with gausa. 

For the trestmeut of gonortboeal inflsmmstjon of the uterus and 
tubes the reader a referred to tbe article on the Female Gental Tract, 
in VoL IIL 

SOFT CHANCRE (CHANCROID, ULCUS NOLLE) 

Soft ohamre b a highly oontagious renereal daease, eharaotenxed 
by the oceurrenee of one or more frequently sereral shallow ulcen 
about the genitals. The disease u due to uioouUtion with a specific 
mtcro-CFrgamsm (Thicrey s baeillQt) and ^a no connezian with syphilis, 
with which until comparabvely recently it was confounied. It is 
to be noted, bowerer thit the Tims of syphiEs and that of soft chancre 
niay be, and indeed often are, mocnlated at the same tune in the Bune 
place. In mch oases the soft sore derelopa fiiat, and about a month 
later symptoms of syphihs supeirene. 

The incubation penod of the disease n short, so that wrthm a few 
hems after mfeotion a hypeccodo spot may bo eeen at the site of the 
inooilstion, and in twenty four to forty<i^t hours a pustule may 
have dereloped. A little later the pustule bunts, leaying a shallow 
rdeer. “When foUj developed, tbe appearance of the nicer is chane- 
tenstie. It is graeisHy round, and has sharp punched^rat edges 
which may be sli^tly undermined. The floor of the ulcer is usually 
ttocTOi and ragged, and oovered at fint with a greyish white slough, 
and later with more or less healthy granulations the base is mvaii- 
The secretion is mteusely mfectiTe and auto-inoculation 
frequently takes place. As a rule tbe nicer remains sTrun, about tbe 
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si*e of a throepamy-bit oocMionally on tha akin of the thigh ot 
abdomen, rt attain! a very large aue. 

Duration^ — From three to six veeki xi about the averigt 
duration of an nnoomplioated aoft tore. 

IiOOaIlxatloii< — In the tha chief seat of the nloer U the 

prepooe or glam perns more rarefy it m met with m the urethra, 
where rt u Kkely to bo mistaken for gonorrhoea In women it b 
most frequently »oen about the foaaa nanculans, the ohtori!, and 
the meatns urmanus aleo about the labia majoia and the anus. 
On rare oocasums the ulocn have been noted on the finger Bp, ecm 
pmctiva, etc, 

Oompliofttloiim. — Apart {rom suoh minor oompBoationt as 
phimo sis or paraphimoau as a result of the infiammatory cedema of 
the prepuce, there are two more aevere trouUes which deaerve mention. 
One of these — acute infiammation of the in gnmal lymphatio glands — 
IS of very common ooourrenoe. In men about ona-thud to one-hiif 
of an oases of soft sore develop an acute adenifai. In women it is 
less common. It msv anae at almost any penod of the diamse, but 
IS most frequently seen m the second week. One or more of the ^anda 
in the gram become enlarged and tender the tempentere is elentrd, 
and in the course of a few doTs the ^and breaks down and fonns aa 
abaoesa, which, if unopened, undennines the skm and is evaonated 
Bpontaneoxisfy leaving a rugged and indelible eoar 

The second oompbcation, phagedma and gangrene, is happJj 
decidedly rare, for it is alwayi senoua and difheult to treot. It b met 
with most frequently m neglected, fiHhy and debilitated fubjwts. 
The uloeiatlon assumes an unhealthy sloughy appeaimnce and iteadify 
extends, causing grave destruction of taseua Usually it ■pread* 
supeifiaaDy at tames deeply Its course may be rapid, but eomiuoiily 
h u very klow often resisting all treatment for weeks or months. 

Gangrene may aiiee ae a oompboation of »oft iore in avanety of waja. 
Perhaps most commonly it ii seen as a consequence of the circnUtary 
disturbance oocaaoiied by a tight p>iimn«B or paiaphlmosia. At other 
times it 18 to be traced to a general coMtatutaonal disease, such a! 
diabetes. It Is most eenons if aasooated with phagedama, when 
grave and cxtenaive destruction of the tmues may take place. 

Projfnoffia. — The progncmi ahould be guarded for not only 
IS the condition at tunes troublesome to cure but the possilanty o 
syphilis being also engrafted must be borne In mind. ^ 

Xretatmnnt. — In uncompBoated cases the trestment b 
locaL The uloersted surface b eauterued with fuming nitiw acfd 
or other strong caustio liquid, snd then powdered with iodoform 
snstol dennstol, or other antaseptlo preporstion, sml kept ai clean 
and ss free from irritation as poasjMe. 
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At the &ist sign of «n inguiiul adoniti«, r«*t in bed ihoabl b« 
ealoroed« and an ice-bag or a llgbt dutio dreedng applied to tbo 
groin. Should foppuration tbienten, an attempt maj bo mode to 
abort the infltmmafaop by tha injection of an antiMptio into the 
tnbrtanoe of the gland. Or the formation of pas may bo hastened 
by the appQoation of warmth and then, as toon u llaotaaticm oen bo 
deteoted, the pbs eracoated by a small incaion and hall a drachm 
to a draohm of a 1 per-eent. aolntion of nitrate of silver injected 
The injection must be repented daOy for two or throo dayt, and the 
tmall inosion kept open by a rolmrto tube or iodoform gaoxe drain 
and the appUentioD of a wet borio-aad dressing 

In this way it U often poenblo to edcct a enre of the adenitis with 
a mininmm of dutarbanee and k»« of time. FaiDng that, the abeocH 
mast be opened and treated on gonerol surgical lines. A vertical 
ioraiion remaiits patent more readily than an obhqne inguinal one. 

By fax the best treatment (or a phagedmnio condition is the use 
of eontinuoui warm baths and the cautiona application of the Paqudin 
cautery The debdHated constitiition roost be supported by nutritious 
tujmd food- When gangrene U threatened erciy eftort must be made 
to oveioome the hindrance to the arculation, A tight phimow or 
parapUffloais must be operated upon and any neerotle edgra removed. 

COBTPUCATIONS OF GONORRHCEA 
BALANITIS 

Balanitis is the tenn appGed to an inflaTnination of the mueoiu 
membrane corenng the ^aos peiua and lining the prepuce. It may 
he caused by almost any souroe of irritation to the end of the perns, 
hut much the common^ is the retention and decompoaiUoD of the 
■megma secretion behind a tight foreskin, atber alone or ni assocutioQ 
with other cauaea oi imtati^ stub as a soft aore, a true chancre 
eptheGoma, hetpea, or eoema. In gonorrhosa its ocenrrenoe is to 
be attributed to the additional irritation produced by tSc urethral 
dochatge r et a i n ed and decotopoting behiM a long prepuce the 
gonococcus aeldom dneetly causes the balanitis. 

Bymptoma. — Tbe ladammation ol the glana produces an itching 
snd aorenem of the end of the peon, which bceomt* red, swollen, and 
m dwn a t ous, whilst from L^nesih the forealdn a free and Intensely 
fetid daeharge exude*. If tbe prepuce be drawn back, tbe rnaoooi 
toemhiana Hmng it and cnve fi Bg tbe will be found to be inflamed 
and often nleerated in places. The inflammation may become so 
^teaae as to cana^ gangrene, Thu is gen-^raHy Gnuted to the prepuca, 
but may inToIre a eonudetaile portion of the Integument of the pemr. 
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complications of gonorrhcea 

Phimoeu is alvajs proKint in Bomo degree irlulfft m -t repcatwUj 
case it i8 wbH marked owing to the thioLemng and contno- 
bon of the preputial bssuei. Portable retraction of moh a famkin 
over the gfans u liely to result in paraphimoaa. The eonitncted 
onfioe of the prepnoe ti^tly enoiolea the glam, and obetmoti the 
return of the blood by the veina. Thu causea the end of the penu 
to swell, and the muoons membrane of the foreekin which het m front 
of the constnotmg nng beoomea greatly distended with serous eiudi 
bon and may if unrelieved, become gongrenoos. 

Tre&tmenC — Several tunes a day the preputial sao should be 
gently ole&nsed from all secretion with warm water and then irrigated 
with a mild astringent antisepbo aoltiticin, such as nitrate of sOrer 
{1 C 000) If the foreskin can be drawn back, a thin layer of gauie 
soakod m the lotion shonld bo interposed between the gbini and the 
prepuce. Iiater when the aeorotjon Is lessened the lobon may bo 
replaced by an astringent dosting powder such as oxide of xmo. When 
the g^ns cannot be anoovered, tho porta under the prepnoe must be 
cleansed and ictigated by means of a wound synnge. If there he 
much oedema sad cellolitis, evaporating lotiom and wet drcssingi 
may be applied to the poms. In oases of severe otllolibs, where gao' 
grene thrwtsns the ptepooo should be mrcurpeised or divided by s 
free dorsal manon. 


PAPILL02IA 


It frequently happens that niimenms small warts develop on the 
muoons membrane and sVin of the genitals of pereons suffering from 
gonorrhcpa. 8ooh wsrts arc due to the imtation of tho tkm end 
mccoos membrane from the constant bsthJng with decomposing 


pus, especially gononhooal pus. 

These warts most frequently grow from the mucous memhiane 
covering tho glsns penis, especislly sbont the corona, but they 
also found on the integument of the penis, the scrotum, the sntl 
region, and the inner part of the thighs and ocoaaonsUj within the 


urethral canaL , 

In the femalo they are met with springmg from the nrncoui and 
catsneons sarfsx^e of the vulva and pcnneuin- The warts may I* 
single but usustly are multiple, and vary in sue from a pui s bet 
to large cauhflower like growths. Their oppesrance tnd connitcDcy 
differ considerably according to their sjhution. If they gro^g 

from the mucous membrane where they are kept moist, the epit Wiam 
covering tbom i» thin and deficste so that they readily ^ 

being touched. In dner situations they become covered with a ha 
and homy epltbebum. . 

nistologicalJy these growths are true papiDonms. The pajNUc 
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the mtegament mb grc*tly Ljrpcilroplilcd uui <rdeni*tcrQB, and are 
ooTerrd with ft thickened laj^ of ophheUnm. They therefore In 
no way itroctnrallT rcacmblo tho ■maH-crfled infiltratioQ of the 
fyphlUtie condylomata with whioh they are aomehnieft ©onfonsded* 
Apart from tho fact that they grow In sitoatioin whero tho intega 
ment u expoaed to tho imtatug and maocnating aotrera of fetid 
daohargea, their origin b not known. It has be^ snppowd that 
the growth U the reanlt of a tpeofio iniarD-orgvusm, bnt proof 
ii wanting 

Treatment. — There U aeldom any difficulty in efieotoaHy 
dealing with this eondibon, Th« caoaa of the imtating ebsoharge 
must be treated and the afleoted part kopt torupnlously clean. In 
many eases this Is all that b necessary to oanse the warts to shriTel 
up and dbappear If they persst they may be tonehed oooaaonaHy 
with strong alcohoUo sol^on of peroUonde of mercury and kept 
dusted with an aatringait powder snoh as dam onde of xtne, or 
resorcin. Larger growths are beet temoi'ed with the knife or sossoa 
and the base should be touched with the oautery to arrest ths 
hatoorrhage. 


IKFIiAiQUTION OF COWPEB’8 GLANDS 

OoeanonsUy the small glands of Cowper which are ctnated in 
the per fi gum on either sde of tho nretbra, beoDme indamed. An 
acute Indammabon of one of these glands (for the is almost 

always Tmflateial) b a tare oomphootioa, bet a lyatamatH) eTatnina 
hon of the perineum will show that a mQd oatairhal mdanunation ts not 
nnoommon. The gland lb best exammed by the surgeon insertang the 
forefinger of ha right hand into the rectum and palpating the peBneum 
at the median taphft between the finger and thumb The patient should 
Be on his back with thighs abdueted and ali gh tly flaxrd. By thus coni' 
pitsamg the tiMuea of the penneum at the apex of the prostate gjand 
any iBght tclargement or tendeznees of <iths ^and is readily detected. 
When this happens It ntusHy does so dimng an attack, of acute gonor 
rtana, and gires nie to a firm, painful swelling m the perineum, raid 
way between the oorotum and the anus. Should tho mflammafaon pro- 
ceed to tho fotmation of an sbaoeas, the swclhng increases m nie until 
it impedes, more or less, the passage of urine and renders defscatton 
pft^nfnh The alon over tho abscess becomes red snd acutely tender 
and if unrehered, it gunerally burats extemaDy but may do so into the 
iirethia or more rarely into the reotum. 

Treatment conibti m the appheabon of hot fomentationi to 
the perinoum to relieve the pain in the acute stage*, and the free 
opeunng of the abeoeaa from the pemnenm as toon as pus is detected. 
It u undfsiialile to delay tho opening of these abeocstea, as otherwise 
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they miy btmrt mto the uxethia or roctom and give rieo to tnraHeeome 
nnoMt. In the chrome form of the dieeAM the oontenta of the 
We expreeeed by mr a Ti i of the finger, and that and the nrethia are 
ttngated ae in chrome prortatitia, 

LYMPHANQITIB AND LYMPHADENITIS 

In alznoet every oase of aonto gonorchena in whfoh the ■ymptomi 
ere at all Mvero the ingomal lymphatio glands will be found to be 
slightly swollen and tender O^etally thia lymphademtis soon mb- 
ndei, and hardly oalle for opeoial treatment for the mflanunation does 
not give rise to fuppnration. Repeated baotonologioal examination of 
the htjmd, withdrawn by uperataoo from such inflamed lymphatio 
glands, always fails to show the preeenoe of the gonococcus. The 
lymphadenitis may or may not be aooompanied by an infla mma tion of 
the cutaneous lyrophatw vessels (IjmphangitiB) of the perns. IVhen 
this iB present, faint, thin, red bnes are seen m the lAm of the perns, 
running from the glans towards the pubes. If the penis be palpated, 
the inflamed lymphatu vessels can be felt as flrm cords, about the sue 
of a steel hmttiDg needle. The presence of these inflamed lymphstiof 
may give rue to vanous distortions of the perns, u in ehordee. 

Treatment* — Rest and the apphoatson of ovaporatuig loiloaS) 
or glyoenne and belladonna, to the inflamed parts is, as a rule, iB that 
IS neoeasaiy in these oasea. Should an absceee form, an mntioD to 
evacuate the pus is indicated. 

EPIDIDTMmS 

Next to prostatitis, the most frequent comphcation of posterior 
nrethntiB is an inflammation of the epididymis. This compheatioB 
occur* m from 10 to 30 per oent of aD oases of urethntii. It is found 
as we might expect, far more commonly m hospital than in private 
praotico:. There can now be Lttle doubt that epdjdymitis is due to 
a direct eitennon of the gonococcal mflamma taon of the posteirer 
urethra by means of the vas deferens. In the majonty of case* tbb 
inleotion would seem to be a pure gonococcal one, though li mij he 
a mixed infection- The exating cause of this chsorder is to be sought 
in anything which may give nse to an exaoerbaticpn of the uiethntts, 
and BO further its extension to the poetenor portion of the urethi*. 
Violent bodily exercise, aloohoBo or fexual excess, inatrumen^ 
examination imtating injections, are all apt to bo fonowed by 
sudden dovelopment of epididymitia. By eipenmcnta upon dogs sm 
rabbits (Oppenheun and Ldw) it bos been sbown that, when t 
cofliculoa Beminalia is strongly irritated by any means, anhpenswtic 
waves are produced in the vas deferens. These eipenmenti f 
explain how gonococci and other organisms can pass from the urethra 
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to the tcctldo ftgtlBft tbe Dormal direction of the current mtbin tie yu 
deferent. 

EpidldjmHii mo«t commonly devdop* dadng tbe Koond, third 
or fonith veek of a urethntit, that being tbe most ufotl time for 
potterior urethritis to appear bnt it may oocor at any period, from 
tbe eadiett onset of the aento disorder to Ute m the chrome oonditioa. 
It attacks dther gland with almost oqnal {leqneney In a small per 
centoge of eases (6 per eent. Castdnan) both ^an^ may he aSectad 
simnltaneotuly In other eases the teetleles are attacked one after 
the other 

Symptoms. — The mflammation genoimlly begins suddenly The 
patient eipeticnces pain, withont any wanring. In one of the testioiee, 
vbieh he finds to be swollen and acutely tender Both the eweHmg 
and the pom rapidly moreaae. Tho inflammation is pnneipally eon 
filled to tho cpididymia, more espedaOy tbe global minor but the 
^nd proper also snflcit to a greater or lesa degree. A eeroui or sero' 
purulent fluid, In which goaocood may often be detected occupies 
the tardea ragmalla, If tho inflammataon la eerere, the scrotal integu- 
ments become thiekeoed and cedematons, the small folds obhteiated, 
and the nrfaoe red ■M gfi string, ^ere Is usoally some amonnt 0 ! 
ferer pneeat, and nausea and eren vomiting may be eaused by 
the serecty of the pain. This ta the moct severe whm the sponnatae 
cord is alio involi^ in the inflammation (funieulitu) The acute 
attack reaebea Its height In from four to five days, and than soon begms 
to deefine. The eSoiKm into the tunica rsgmalls becomes ahaorbed, 
and so ooncderably reduces the sue of the scrotal swelhng. Tho 
Swollen ^and and epdidymis slowly resume thar natural sue, though 
many weeks, or rren months, may pass before this la completely 
effected. 

Jh nin g the acute stage of the disease the urethral secretiDn greatly 
fi®“iiishes, so that the patient no longer notices rta pte e enee This 
f^ct, though well known, is a constant trap to the medical student, 
who d i agnoses traumatk orohhis because the urethra is free from 
di s nl s rg a. As the aouteneas of the epsdfdymitie subeideB, the urethral 
•^ottion TeappcaiE. 

Dio^oido. — It a but rarely that any diffieulty a etpeiienctd 
m vn a kin g the cRagnosis of gon o rthceal epdidymitia. The ecuteoeai 
uf the early symptoms Awtmgmatma it from syphflito or ■biberculoui 
Iwlons els^h^ the character of the swelBng a diflerent, for tbe 
®^daigenieiit of the ^nd and epididymis In nrethnfaa a of a smooth 
■nd uniform nature, whilst the tubereulous affeebon a generally limited 
to the epdidynds, and a nodnlai in eharacter Syphila usually 
attacks the organ proper and a addorn confined to the epufadynua. 
t^hape the most freepent nustake made in diagnosu a the result 
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of aooeptang nklrelj the patient b statement that the mJImg u dtw 
^ * block or stii nin . All doubt aa to the ongin of the Inflammation it 
generally eettled at onoe by directing the patient to miW Mto* 
preferably into two glaaes, when the prreenoe of pm, threada, or 
mnens in the mme will at once proclaim its true nature. 

Treatment. — A point of pnmary importance to be obeerved at 
the onset of epididymitis ifl that all local treatment of the urethutia 
must be at onoe suspended. While thia complioataon is in iti acute 
stage all Injections or other topical apphoahons will only aggrarate the 
trouble. Even when the pam baa gone and the swelling u diaappeamig, 
it IS a grave mistake to be m a hony to reoommonoe the lo^ treat 
ment. During the acute stages we must rely upon the internal 
adminiftratian of the or better s&lioylate of eodn, in order 

favourably to inflnenoe the urethral mflammatiOQ. 

Whenever practicable the pabent ahould be kept m bed and in 
any case the testiele ahould be aupported by a well fitting suspensory 
bandage provided with thigh-etiape. 

Under this treatment the acute symptoms generally abate vithni 
a few days The pam and diaoomiort disappear and the swellmg 
gradually subadea. The abeorpbon of the mflammatoiy prodnots is 
materially hastened by gentle preanire apphed to the part. At flift 
this IS bert done by means of the susponsoty bandage but Uter when 
all tenderness has disappeared and the swelling le bmited to the 
epididymii, it is generally advised to apply the pressure by meani 
of firm strapping It is, however far from easy to strap a testicle 
so as to obtam the right degree of prreeure, and a well-apphed 
bandage is quite os efficacious and much more agreeable to the 
patient. 

Lastly it must bo remembered that tlie posUmor arcthntii which 
gave nse to the epididymitis will require appropriate treatment. 

ACUTE PROSTATITIS 

When ID the courae of an acute gonoirhcea the infl a mm ation spread* 
to the poetenor urethra (as it does usually about the end of the third 
week) it almost of necessity involvea the prostatlc gland ginng n» 
to s purulent catarrh of its numerous mucous folliclet. This acute 
follicular or catarrhal prostatitis u limited to the mocoo* membrane 
and gives nse to no symptoms beyond thoeo of acute postcnorurethnti*, 
already deaciibed- Usually under appropnite treatment, the mflam 
mation readily subsides but occasionally in consequence perh*]^ 
of some indiscretion of diet or hygiene, the t nfi sm m atoiy action spread* 
to the inteislitiil substance of the prostate, and so gives nse to sn 
acute diffuse or parencbyinatcraa prostatitis. The mflamiM w 
spreads from the mucous membrane deep mto the sutetance 
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procUte tod there betTreen the (^endaUr elements, fonns rramerotis 
smsll yeOo'ir Infiltration foci which either develop into nunnte mibsry 
tfaacenet or coslesoe so as to form ooo large collection of pos. 

The syniptomi evoked by an sente psnmehjmstocs proststitu 
vary scccrding to tbo sf%t and severity of the inflammstory proee**- 
As s mU the onset is deodedly todden the patient expenencing a 
feeling of weight and nnessineis about the rectum and pennerun as 
thou^ there were a fomgn body m the bowel the desire for mictnn 
hon become! distreasmfljy freqoent, though the unne is posed with 
mereafing difficulty and pam tetenbon of nnne la not tmcommcm, 
and should always arouse the sospidon that an abeoeea has developed. 
The temperature nsei raptdly and general feverish symptoms are 
peeaenL Per redimi the jrrostate can be felt to be greatly swollen, 
hot, and acntely tender Under appropriate treatment the inflam 
mation usually resolves, but occasionally pro c eeds to suppuiabon, 
and the abaoess if untreated, after a longer or shorter time bursts 
Into the urethra or rectum or rarely opens externally through the 
penneum. 

Tr«&tzQenL— As eoon as thu eompbcaboo is snspeeted all local 
tmtmeirt of the urethntu most be suspended the patient must be 
kcfi m bed, on a low diet and the oongeetioD of the lower part of the 
bowel reGeved by a mild purgative. For the rebef of the pain and 
tenesmus, heat should be applied to the penneum by means of Urge 
poulboes or frequent aitr baths, or hot water encmate may be given 
For aerere pain belladimna or heroin (gr )) suppoaitoiies are valubla. 
If the urmary retenbon pemsta in spite of morphia and hot applieaboua, 
the water most be drawn off wrtb a soft rubber catheter As toon aa 
an tbaceaa u detected it ehould be opened, the manon bang made 
through the perineum by ebmee though, ahould tbo absoeaa piwnt 
toward the rectum It may be opened there without fear of septw 
or other compEcafaons following. 

OHRONTO PROSTATITIB 

It a neoeesary now to draw attention to this frequent and senoui 
complication, a condibon which has, perhaps more influence m keepeug 
up the chronic urothriba tKmn any yet discuMtd. Chronio prortatibs 
S's'aially derekrpa insidlotisiy dmbig the ooumo of a chronio urethriba, 
l«as frequoitly as the oontmuabon of on acute prostabbs. It arista 
as one of the ccneequences of the gonorrhoea spreading to the 
posterior urethra and infecting the prostatio A ohromo de- 

squamative catarrh of these g1ai>d t is set up, which Ettie or no 
tendency either to spread to the parenchyma of the pioatate or to 
an abaoeaa. 

nnpottpance of this not to much la the symptoma 
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it creates os m the difficulty with which it is etadicated Lmg aftii 
the gonooocei have disappeared from the urethral secretion they 
can from tune to time be lound m the expressed prostatic secre- 
tion and 50 long as a foens of gonorrhceal mflammation penuts 
m the prostate, the patient is naturally haUe to a reentrenee of 
the urethntu. 

Symptom^. — Ohromo oatairhsl proatatitu often gives nse to no 
very ohaiaotcnstio robjectrve symptoms. The patient neually presents 
the ordmary symptoms of chrome posterior nrethntas — a slightly m- 
creased frequency of micturition some sexual imtabflrty or disturb- 
ance, and a feeling of wei^t or opprtasion about the neck of the 
bladder Thieada may be traced m the Beoond portion of the unue. 
Often the most marked symptom is a grave disturbanoo of the general 



nervous system. The patient becomes hypoohondmcal, and highly 
exaggerates his lymptoms and the severity of his oompiaint, and he is 
very apt to develop into a obroiuo sozual nenrasthenio 

AH subjective symptoms may howover be, and frequently art 
entirely ahwnt ond H is not until the proetabc secretion is exsmined 
that the disease is reoogmied. For the purpoao of imcroscopJcal 
examination the proatatio fluid is best obtained by first mitntcting 
tho patient to pass water so as thorou^y to clear the urethra from 
its secretion then while the patient kneels on a couch the surgeon 
gently strokes the prostate from behind forwards with the ladei finger 
protected by a rubber ^ove. The proitatio fluid prmed from the 
gland passes down the urethra and Is collected at the meatus in a 
watch-giaas. A obamctenstie feature of the proststic fluid is the 
preaenco of long needle- or whetstone-shaped crystals, the so-caDed 
sperm crystals of BOttcher or Charcot (Fig 221) 

Should the prostate be mfiamed In Edition to the normal ceDuIsr 
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bodie* tbtro will bo scon pin ccBi In Urge •ml orcnrljeltiiiiig namberi, 
•od pertnpe miom-organismi wID be present also 

Tre&toent. — Tbo treatment for chromo prosUtitu u the ttme 
u tbit for chromo posterior nrethritli, with certain iddihonal meume* 
First and foremoct is the lystemitio ind gentle maasage of the prostate 
twice or thrioe a week. Following (be roa»oge Imgationi or initilU 
boas of astringent lotfonn aro to be given. Thia massage of the 
feOowrd by astringent imgsHons, u the cmtiUdmI trestrnent for chrome 
prostatitis. There are, however certain snbaidiaty messnres which 
may be employed with advantage enoh aa the use of fmaS rectal 
bjeotions of iodide of potaaaiirm, the internal administration of ergot 
arid the employment of iehthyol (n the form of nippoaitones. 

8 PE R llATO-CYSrms 

Two forma of the disease are recognised — (I) an aente inflammatory 
and (2) a chronio catarrhal iperroato-oystitia. 

1 AorrE 8PEiutaTi>CTBTiTiB 

'The acirte form may develop at any period ta the course of a posterior 
nrethntis, the Infection spreading along the ejacalatoTy dnet to the 
mscons membnse lining the seminal vende. An a^e cstarrlial 
m fla mm atiim ii art op, and the vesicle become* distended with a 
mnoo-perrolent aecrebon this, in favourable oronmitancea, may 
proceed to the formation of matter — empyexoa of the veaole — whith, 
if unopened, may irarst Into the nretbra, rectum, bladder or rarely 
into the peritoneal cavity Oenerally however the catarrhal con 
dibon doei not proceed to the fonnataon of an ahectst, bnt either 
resolves eompletely or more frequently passes into tbo chromo 
catarrhal oondibon. 

Bymptoma. — The most typical ^Tnptom is the frequent and often 
pamfnl emiwon of aangiiineoita and purulent aeinmal fluid, whwh 
grey spots on the Eoen, s umnin ded by a yeQow or hnrra neg 
Apart from this, the symptoms are not very chaiaotenstw, and are 
common t o aen te poetenor nrethirtis and prnstatic abtoesa, vi*^ frequent 
P*nifiil mjotmition, scoompamed by much bladder and rectal teneamna, 
feefing of the praence of a foreign body m the rectum , also 
bereased icrusl eicitahshty accompanied by pnapism ■o't the abore- 
mmboned aeminal enriaaions. On eoammation jw redtan a tender 
Huctaitiag, aaiaage-Hie ewdEng can be felt above the prostate m the 
PP Mti^ o f the veeicla. Preasiire on the swelling ezprease* per wretiboat 
^ ■ernen, which, when mlcroacopically ejammed, 

t^pteaenoe of spermatoxoa, lencocytes, and gtmooocei, and 
other pyojBDetio orgamsina. On this examination the diagnoaia 
« Mute spennatOHjystrtla rests. 
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2 CHHomo Qatamwat. SPEEjaTO-CrBnra 
This ctondiUon, agsm, can hardly ever bo diagnoood by the *ab- 
jective symptoms alone, ai they are merely thoae of ohromo postenor 
nrothntis, nor doea a simple digital examination of the Ti- ctnm 
afford mncih help as the Tenooho ate seldom notably mdoxated or 
enlarged. The diagnoos u made or exolnded by the caiefnl mkro- 
•copio examin ation of the eipreased oontenti of the veacuhe. 

Xrd&tmQlit. — The treatment of spennato-cyititis, whether m the 
aonte or chromo condition, is almost idantaaal with that of proftahtu 
in the cotreaponding stage. Thus, the acute condition is treated 
by rest m bed, light diet and gentle purgation- The nriTW' u kept 
acad and antiseptio by the mtemal adnnmstration of such drug* as 
aalicylate of eo^ or ealoL The painfol Uadder and rectal teneamos 
u relieved by hot water enemata and sits baths, and by the use of 
belladonna snppoeitonea. Should an ahecces form it must be fieely 
opened preferably from the penneom by a parartctal morion. 

In the saboente and chimuo stages the massage of the Toeienls 
and pnetato two or three tunes a ve^ is indicated to be foDowtd 
by nrethnl uagadon with mild antaseptio and astimgent sohitKos. 
lAter iodide of potaaaom or lobthyol ssppoctoses may be used to 
promote absorption of the mflanimatory mdnration. 

CYBirns 

When the Inflammation spreads to the poetenor portion of the 
urethra it does not stop abmptly at the veaical sphincter but to some 
extent affects the lowest portion, or lo-called neck of the bladder 
In oonsequenoe manyantbore prefer to call postenorurcthntis nrethro- 
oyititis. Snob an inflanimation of the bladder is, as we have seen, 
very common And has been described fully m the section on Posterior 
Urethntis. A cystitis apart from this — that is to say in winch the 
whole or greater port of the maooos membrane of the bladder Is Inyolred 
— ta not as it is commonly behoved to be a common compfication of 
gonorrho* and as its symptoms and treatment are practically those 
of posterior nrethntis, it u unneceasaiy to desenbe it further here. 

NEPHRITIS 

An inflammation of the kidney anses occsdonaHy m eonnenon 
with nrethntis either in its acute or its chromo stage. This ra*y he 
brought about through a metastatic deposit in the kidney tissue or as 
an ascending mflimmation from tbe blsdder by means of the ureter 
the latter being probably the more usual. This ascending infection— 
whether caused by the gonococcus or any other mkro-organiiiD, may be 
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dne dtliei to inflamnuitlon »pteadiii^ by oontlnnity from the 
bladder along tb« mncajui membrane of tbe ureter tifl ft rtaobe* 
the pelrii of the kidney or probaWy far more freqaently to the 
micro^JTganiini bang corned direetly to the kidney through anti 
penataltio codtracUona of the oretar Gonoeoocal nephntu le a com 
pboatjon which U frequently oretlooked. It U conndered m the article 
on the Upper and Lower Urinary Tract, in VoL IL 

GONORRHOEA. REOTALIS 

The mneone membrane of the rue turn U oooanonaDy the eoet of a 
goDorrhcoal Inflammation Thu u far more frequent m the female 
t.tian in the male, and u generally due to a lack of clmnllneai on the 
part of the patient, caodng the anal mucous membrane to beeome 
oontaminated by tbe urethral dieoharge. The lymptomi begm with 
a aeuM of heat duoomlort about tbe anna the muooua membrane 
beoomes awoUen and prolapsed at a later penod, is often excoriated 
and deeply fiaairrod. The inflammatic® abows no tendency to spread 
up tbe bowel, and Indeed it rarely eitenda abore tbs sphuictcno 
area. 'Hie nmooua membrane only la affected, and oompbeaboau such 
aa stnotue of the bowel contrary to what u generally beliffred, 
are can. The diagnoaa rests npon tbe detection of the gonoooecu 
in the put. 

TrMtmnnt, In the acute atoge the bowel should be eleamaed vith 

wurm, trild antiaeptLe eohrttoru, each aa protargol and permanganate 
of potaab, and tbe pain reheved by anodyne inppoartonea. In tbe 
chronic form, tnjeoticna of mtrute of silver (1 1 000) or protargol (1 par 
cant.) solirtion, or the meertion of astnngart soppoaitonH, are Indioated. 

CJONJUNUTlVlTlfl 

Some mention muat be made for tbe nke of oompleteneas, of the 
above •ederaa oomphcation for further detafla the reader ia referred 
to tbe rpeaal textbooka on the dueasea of the eye 

The diieaee most ireqnenUyattaokatbe now born infant (ophthalmia 
neonatorum) infection taking place at the time of birtb from some 
Taginal seorebon of the mother finding Its way mto tbe infant a eyea. 
More rarely the eye either of the child or of an adnlt, beeomee 
infected by specific pus bemg conveyed by a duty Anger sponge, etc. 
(ophthslnna gononhoica sdaltorum). Whatever be the mode of 
Infection, the disease manifests itself after a period of incubation of 
from two to fire dayi. The eoojinietiva beoomes infected, swoDen 
and {Edematous, and seoretea a profuse purulent and highly infective 
disobarge. Tbe disease runs a far more htioub course in the adult 
than in the infant, and is capable of com^detely destroying the sight 
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of the eje inthin a few d»p, blmdncBB bong occaaoued thrcragh 
perfoation or aloughing of the oomea. 

Treatment, — ^When the diaeaao hts onoe appmred It mart he 
combated bj means of antieeptjo lobons, mtrodnced after iD paralent 
matter has beoa washed tyn.j bj a stream of boiled witer The 
Bflver prepaiatjons ere generally the most cfflcaaooi, other m the form 
of silTeT mtrate or protargoL When strong sohabons are used they are 
boat applied to the oonjunctiva by means of a smaTI bniih, to ayoid 
injury to the cornea. 

The prophyiaxiB of ophthalmia neonatorum is of great importanoe 
and should form part of the routine of midwifery pracboe. The face 
and eyes of ercry mfant immediately after birth should be carefully 
cleansed and a few diopa of an antiae^o, such as a S-per-oent. solobon 
of mtmte of sHvei insbUed into each eye. HappOy such omple 
measures are most eAoaaous, and would, if umveisally adopted, nre 
countless eyes from deatruotioix. 

In all oaaea of gonouhaea it is the duty of the surgeon to explain 
to his patient the uecesiity for sarupulous cJearibntas, on account 
of the mfeobyity of the discharge. Should, howevUT a pabent ac 
adentally infect one of his eyea, stops should at oztee be tahen to 
protect the other eye from the grave nsk of ooDtammation, by meaos 
of a Boiler a shold or other dresamg 

GOKORRHOEAL UCErTASTASES 

Uctastatifl deposits in oonaeijuenoe of the coca escaping Into the 
general cuculation may occur at almost any period oi the disorder 
rithar in the acute or the chronic conditioo. Host frequently they are 
met with m about the third week of tho disease — that is to say at about 
the time when postenor urethatis roost commonly dewolope. 

GONORRHfEAL RHEUIIATISII 

Metastatic mflammatorv obanges in synonal and fibrous structure* 
such as the synovial membrama, hgnments and perjarbculsr £asci» 
of the larger joints, the special bands of fssdii such as the plsntsr 
Ugaments or the ilio-tihial bond and the sheaths of nervet, are rspeoaHy 
common, and have been grouped together under the vogue hut foa* 
venient term gonorrhoeal rheumatism 

Gonorrhcuiil arthritln u the most conunon varied of 
tatio inflammation the mfeebon as a rule is purely gonoeoecal, though 
at timea other septic organism* may bo present more espedsUy the 
ataphylococous This rheumabo compbmtion is found in shout 3 
cent, of all case* of urethnti*, and is espeaally hsble to begin about the 
third or fourth week of the diBchargo It has a curious sad rosrfc«* 
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taodenej to tfleot Tom«n moro thaa nun, and oertain joints mure than 
othcjra. Thm ia well abown in the following table, recorded bj Finger 
from 576 oases — 


Knee 

156 

Elbow 

« 

Ankle 

69 

Shoulder 

34 

Wrist 

45 

Hip 

18 

Fingers 

56 

Jaw 

14 


Cytbei Joints 32 

UnUke tjne i^ieinmatum, gDnorrfaiBe] rbenmatum rarelj’ attacks 
mote than one or two jomta at the Mme tune. 

The Inflamma tion derelopa aoddenlj m moat cases the jomt, 
whicb was apparently perfectly well a few boua before, nddenly 
beeomes penial, swoDen and distended with a abghtly tnrbid seroas 
exudation, wUeh tuMler eertam oonditiona may become porolent. In 
other eases the mtra-articnlar efinscm is oomparativtly aliglrt as 
eompared with the mdema of the penartiealar stmetom. The skin 
orer the johit u rarely reddened or cedemakma. The ezndatum fimd 
m the joint andergoes gradoal aheur^Hson, thoo^ oecosBonBlly it may 
laat aa a troohleaome chrome aennia em da toon. 

Freqtte n dy the arthntu leada to a partial or eomjiete ankylona 
ofthejont. Atareand'mTgraTederelopmeniiatheoamownceairTip' 
pcccatoon auoh oases are almost alwayi the result of a mixed infeotion 
of the Joint the gonoooceoa bong aaaoouted with the itaphylo 
eoeoas or other pyogenetio organism. It is ohartotenstio of tJna form of 
rhenmatism th^ the mfiammation does not wander from joint to Joint, 
but remains m that vhieh is first a&oted, thxragh crthen may soIh 
seqaontly b eco m e mfiamed. Other goniTiThreal mfiammatory tronUes 
not mfreqaeotly derelop daring tbe tfae nma tie attack, such as endo* 
earditu, iiitiB and eyelitis, neuntis (more espeoally m the form of 
saatica), tenosynovitia, and myositoa. 

ProtfnoaLs. — The prognoiis is good in g en e aa l, thcrogh l e uo T Ci y 
u slow and reoumtioe of the inflammation is readily caused by 
■Jigh t mjunea. The efiosion into the Joint gradually beeoma absorbed, 
aid tbe joint regains its free movement. Yet it should be remembered 
that there is the possHality ol some stifiness or ankylosU following, or 
else of an incomplete disappoaranee of the fluid and a chroino hydropa 
of the joint. 

TreAtommtii — The treatment t£ gonoirbceal synonbs is asuaSy 
ecndncted on general sargioal lines, as m other forms of scute syuontis 
— rest and fixation of the Joint by means of Dgbt, weD-padded splmts 
and anodyne apphoabons to re£«ve tbe pain dimng the acute stage. 
lateiT insa»ge and gentle pressure to the Jocrt by mn«n« ©I strapping 
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or bandaging are a«ifal m a«trtmg the oomplete ahaorption of the 
flmd and m preventmg Btifinees. Bhonld iuppxrrtition tAtn pUco the 
]omt mnat bo freely opened and drained^ In many howe:Tcr 
better reenlta are obtained bv tho use of Bier $ hyperwimo treataieot, 
both as regards the rohef of pain, the redaction of the inflaromation, 
and the prerentian of the jomt-atiffnMs. Tho nrethntif be 

treated according to it* condition at tho time, especial care bemg taken 
to avoid provoking an exacerbetaon by heroic meamre*. 

Many anthonhea r^^ard the snboonte and ohronio cases of arthntii 
u especmily smtahle for the vacoute treatment. PereonaHy I have not 
had much snooe« with this form of tr e a tm ent. 

ENDOCARDITIS 

Next to the ]omts, the part of the body most frequently affected 
by metastatio infection is the heart. In snoh oases it wQl be afaiHy 
found that the aortio valves are more frequently attacked than the 
mitrah SymptomatLeaOy there is little to disfaugmsb vueb oases of 
endo- or pen’Carditu from a IQcs affection due to other septie orgamnm, 
and the true ongin of the mffammation can only be inferred from its 
onset dneng an attack of nrethntia. lo all aove the mildeei casts the 
prognosis is extremely grave death generally taking pdsce wrthin a few 
weeks. The aeooraoyof this diagnoeu can naturally only be aseer 
tamed by a haetenologieal examination after death. 

It IS here unnecessary to discuM the subject at greater length. 
Recent investigations have shown that metastatio depoots of gonocoen 
occur far more frequently than has hitherto been supposed tn o<kr 
ports of Ote bodtf giving nse to vanons forms of mflamroatian such 
as plenrliy pentonitla, meningitia, intis, periostitis, oeteo-myeEtis, 
odhibtis, oto. Such mflammations present no ohaiactenitic eymi^ins. 
and their true origin can only bo treced by careful bactmological 
examination. 

Lastly there are oertam nerve leaton* attnbntable to the gono- 
coecui, euoh as myelitis and peripheral neamtis. It is at present 
nnoertam bow far theee are doe to metastatio infection or to the 
circulation of the toxin m the Wood. 

PROOF OF THE CURE OF GONORRHCEA i 
ITS BEARING ON MARRIAGE 

One of the difficulties m tho treatment of this detease anse# from the 
fact that the patient u very apt to regard himself as restored to he^® 
long before a cure has been effected. While tho disease « In the acute 
or snbaento stage there Is littlo Ukellhood of either doctor or pstieo 
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regarding it u our«d. It is in th« tenmnsl ftsgs tknie tLat the difBenlty 
of deciding sris®. Here the diffioolty msy be Tery grest, snd the 
decision smTed si of much moment to the patient. It msj not 
metdy mvoire tha qaetUoa irhetbet It is moeosry for him to 
oonturae tho treatment or not, but also whether he ii cntirEiy free from 
mfcctioD and therefore m s fit state for msmsge. 

For the confident detenmnstion of the important (jnestion whether 
s supposed care is setosl or not, and whether the patient may many 
witlmt fear of infeotuig his wife a most oorefnl and systematu 
examination of the patient is DeotsBory do vaine whsterei most he 
placed on his assertuin, however oonfidently mode, that all discharge 
has oompletely ceased. So long os the gonocooeus is preocut m the 
urethrsl senretion or in the nnums membrane then can be no qneebon 
of the pabenfs infeebrity or of hn need for further treatmenb At 
the nme bme, it mni t be noted that the detcobon of the gonoeooons 
in the later stages of nrethnbs is for from cosy and that it demands 
eonsiderahle erpenenee and pabeime. In this stage the nnoro- 
orgaiusm U presort in very spexe nombois, and is do longer fonod 
In its oharaaierlfbo sTtnsbon withm the body of the leooooyte, ss in 
the sente stage. Confuon ss to the idenbty of the orgojuim u mnoh 
more Hhely to oeo or in tneh eironiDstanoee than in the eai£ef stages 
of the attscL, and all the reso m oea of hootenology may hove to be 
invoked to estsbhah the disgnoaia Further it frequently happens 
that the oTgardsm u sbeent from the eeerebon for days, and even weeks, 
together and only reappears when the urethra is nnnsnallj stunnlited 
from any emse, as eexosl sxotenusit or mdoIgcDoe m sleohoL 

In the intervals the nucro-orgamsms may be lying perds in some 
of the tmmenmi crypts and (olheliw with wluoh the roethra abounds. 
Hence, when sttempbng to demde whether the goDOOoocns is still 
present or not, it is necessary not only repeatedly to exomiiM the 
eecrebon at mtemls, but also to take such steps os will indnoe a 
certain xtmmlabon of the tract (for example, the injeobon of zutnteKif 
sflrei eohrbon or the posnge of a large bougie), and to pay speoul otten 
bon to the oonten^ of the seminal vcsids the proetabo »tii 1 urethial 
gloDds. Kor a it wise to rely solely ontbenegabTeendeDoe of thebao. 
teriologieal examination, no matter how thoroughly it may hare been 
mode due consideration must also be given to other factors, such os 
the ehoiooter of the nmiary threads and the appeoioDoe of the mneous 
membrane, os shown by the urethroscope. Am long os the threads 
are Isrgely oomposed of pus cells, one is justified in suspeebng tint 
the gonococcus still hoks somewhere m the urethra. Before the 
surgeon con confidently assert thst the parent is no longer mfeebre, 
not only must the gonococous be absent from the ee c i tti on but also 
tho mucous membrane nrast have Tegoined ib Donnol bright, gh*tci™g 
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YAWS (FRAMBCESIA TROPICA) 

A. crxomo «T>demti3 dlK&M Umited to c«xUm p^rti of tlto doploa, 
ajird chui&trajud by a more or ten aboodAQt fruitbcBDAl eroptum 
appoodii^ in etopi for om year or moro. TertUiy nutEdieataticioj 
Duy o eci it CoQstittrtioDal dtftnrbasoe u m«ly aenom, aM the 
morUlifey except in very yoimg chQdres a loL 

Q«ogmphlo&l dUtribnUon. — The diieaM occna in tiopjcal 
on the Coast. It aiivo common 
In many of the West lodis and wu probably imported then 

by ilsTM from Afncs In Fiji and meet of the Faa£o idsods it 
b Indlgewrai and known ae " Ooio” (TAoid) It oc coib amon^ the 
aborigines in the Malay remnsola and Archipelago and la then 
called Pvmt and in Ceylon Farttnyii. In Anun and m Sonthern 
India local ootbraks have been recorded. Probably in these places 
the diaeaie hu been Introduced by returned umaigranta from the 
Weat Indiea or other coantnes when the u now endenuo. 

Etiology ~Ko racea an exempt, but the dieeaM U ran 
among Europaana, unlen they aesociat* with the natirea and adopt 
then methods of life. 

In oonntnes when the disease la mdigenons it b practically eon- 
fined to the chfldnn, but aosoaptible adnlta imported into *noh a 
country an frequently attacked. One attack protects for hfe, m the 
majoDty of cases. 

The diseau Is dua to a spnrmoDa, Bp. pertniM, cloaely res^hling 
Bp. paJhduwij and b spread from twt> to wmti by direct contact, or 
by contact with clothes, bedding, food etc. fouled by the dncharges 
from another petbot it may also be eairied by flies or chigoee from 
on* person to another 
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la mo«t caM the lot of ajooaUboB u »n ofrar or mumi or 
othfir breftoh of tlio healthy efan or aracoja and thocoh it omr 
oeoM m any part of the body m childrea it ra areally near the noatlL 
Morbid anafcomy^Tho leaiona aio thoae of a vaaoular reb- 
cntoeona graanlorna. The ebn oradymg the grOKtha u toftoned, 
Md fcroatnuaation la imperfeot. The epithehal toalw and aeroa. 
duKharges Iona a craat, wiunh la freqaenUy relphar-ytBo* in coioar 
ifetwoea thia craat and the graanloraa there la often aoiae aoonmala 
tion of a milky fimd. 

Clinical appaaranoe, — lenaa »pp<*r» fixtt m « pimpte 
’'•hioh rmpi^y mcxca*«i m sim tmtfl it u abemt u Urge m a tljrtft* 
penny bit it u voU nu^ Ebore tb« 
EtUTOundwg eion ci projeofE from the 
edge of tie infected ulcor Sbortiy 
EftemErdE other sodoles form osu 
Elly OQ the fECOy the baoky or the 
estenior oepeot of the dbowt. They 
may number only three or four or 
they may be rery numerocE (Fig 
32&) Socoesnve crop* deralop, the 
older ones mbctdinga imbi gradoElly 
the cewiy formed ytiri beocnoe more 
eonaty and finally «a»e to appenr 
The Uter ones are often formed 
ooder the Uuok epldetsu* of the 
pelms or aoJee, and in aaoh aitnatioai 
are knoxn a* crab yaws Tbe*e 
are riry pamfnk 

Secondary ulccratioa, other toper* 
fiaaJ or deep of the granaJisma 
may oeoar but la exctpUouMi In part* aobjectod to IncUoo or to 
eoMtaot moTemeaty a* at the an^e of the month, aecondjry nlceration 
Is more comraon Tertiary lentona hare abo been described and eren 
qoatematy the latter oloaely teaeinbling par**yph3itio eoudiUoci. 
Farther wort however i* irqnmd on the diffwentution of tho» 
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late lenons from ayph/E* 

JDJITcreiitlai dlii^nOfln^At the commencemeot of t^ 
genend eraptKso there may be considerable fever and pain* b th* 
back and lorn* *o that when the eroptioo first appear* it may for • 
dar or two be confounded wHfc ronofo. 

Aft r the first few daya the dueoae mar be coofoied with rantmi 
enfaneou* espeoany in view of the fact that a po»ilire 

reaction to the ^Vaa*emlaDn lest b obtained in y*»a as well »* b 
arphihs. From mpia it can be readily dutingnfahed hy the nci 
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lonmty o! the ictbe, their yeDow colour uul by the £*ot tlmt, when 
one U lomoTed ii»te«d of & deop (ilceimted KtTf«eo a niicd ikilm 
of pbde gmouUtion tmue may bo ezpoecd. From the rare £rmia* 
b<£^ lyphlLde it may be impoaible to dutmgmih a eaae of yaw* 
OD a am^e exammatioo. Tbo pa«t history and the fatore progress of 
the caae, etpecuUy as regards treatment, mill distiogmsh the two 
diseases m most cases. 

Tskmg the history of a ease of yawa, one of the most striking 
features throughout the whole c o ius e of the disease is the essentully 
uniform sppearanoe of the eraptum, which is thus distmgmihsble 
from the polymorphic rashes of syplubs. The munoua suzfaees 
are eery rarely Im^oated m yaws during the early stages of the 
disease. 

Pro^oda is good as regaids life, ercopt in very young rhi] 
dm. The disease rune a slow coune, aTiri may mdoce a eeitain 
amount of debility In a small p rop ortion of cases, deeper uloeiatiTe 
lesions about the naso-pharynx and a hipoid olceratMti of the face 
oeoQT These ar« by many oanndered to be tecrtiary mamfestations of 
yaws, by others to ^ teallr syphUitie mamfestaticma, and by yet others 
aia deaabed as a eeparate disease (see Guam Dueaie p 890) 

Tr«atm«Qt. I Prophylactic.— Aliases of yaws should not be 
admitted into a general hospi^ and ahoold especially not be placed 
in a aurgiaal ward, or m one where pemms with uloeni are kept. lso< 
lation of yaws u adnsaUe, pattumlaily m countnee where it u not 
endemic. The spread of the disease imne the abobtion of slsTery is 
probably due to the disuse of the yaws-houses. 

Europeans probably owe tbeor eomparatiTe immunity to tbe wear 
ing of boots, to the oorenag of the greeter part of the body with 
dotbea, and to them habit of protecting small wounds and uleerated 
suzfaees rather th^n to greater cleanUneaH. 

European children should not be allowed to play about with natrre 
children, and should be especiaOy warned not to share food, bananas, 
ete., with natiToa, Infection probably place m many cases 

by the interchange of half'Oaten fruit. 

X Palliative and curstlve — Ordinary cleanlineas and good 
food tend to shorten the cumae of the dnease, and, if aneetma ezists 
tonloa of iroa and aiaenic are adviaable. Tbo functions of the skm 
should be stimulated by hot baths, warm dnnks, snd disphoretic 
After these mraeures have been adopted the pabent 
should be prepared for s novaisenobOlon injection Such injections 
have a remailable effect upon the disetee, m many mstancea the 
Injectioa completely curing the condition For natiTes Ctt gnn. 
to 0-iJ gnn iM usually sufflaent, with amalleT doses in proportion 
fox childien — under 3 yean, (►! gnn. 3-10 years, O'S gnn If 



TROPICAL SORE 


S90 


neoeattry a second injection may be given or even a third, bat u 
already mentioned one u nioally onoogh — contraatmg with lyphUii, 
in which conraea of eight to ten injectionB are now being given by 
many aargeonfl, with mercTmal and iodide treatment m addition. 
Before the salv&rsan daya meroury and iodides were employed in yawi, 
but were very uncertam in their aobon there is now no neceamty 
to uae thenL The ealvarsan mjectiona should be given Intravenouily 
m the ufual manner Where this is impossible they may be given 
mtramuscularly into the bnttook, 0'4 gmu disMlved in oiL 

GUAM DISEASE (PHABYKGITIS GANGREKOSA) 

Guam dtseaae is a progreemvo deatructiTe ulceration of the noee, 
fauoee and bps It resembles lupus, and usually commonces mude 
the nares and extends over the face and along the mucosa to the 
fauces. In the extreme forms the bones and the hard palate are 
destroyed aa well as the soft porta. 

The disecse closely resembles that known in Fip ■« KanaHoms 
and u behaved by many to be a tertiary manifestation of yaws. 
Otbea have supposed it to be a foan of mnhgnant syphOiB. 

TROPICAL SORE 

{Syn — Oriental Sore Delhi BoD Bouton de Baghdad Bagdad 
Boil, Nils Bml, Local or Cutaneous Letshmaniasu, Date Boili, Aleppo 
Evil Frontier Sore, etc.) 

A chrome form of infectious ulceration met with in many parts 
of the tropics, hut not evenly distributed. It is due to a letahmsuia, 
LtuJmonta tropva and occfuts in Algtma Egypt, Aiahis Persia 
Northern India, etc 

Infection is probably fly borne (phlebotomus) though eipcri 
mental proof of this is still lacloog In any district where the di»' 
case is eudenuo it is advisshle to keep any minute ulcer or other 
breach of the ikin covered. ffinuTar ulcers occur in dogs. 

Olinloal Appearanoea and patholo gy —The ulcen sod 
sores are usuailr on ex pwsed parts of the body the face, wriits, and 
ankles bemg moat commonly afleotedL The incubation period may 
be a long one for sometimes the sores do not oppear for month* 
after the patient s departure from on infected arta. The lesion coni' 
mences as a itnftTl red pepuK which rapidly extends and in many 
instances forms an ulcer In other esses the sore remains 
with no breaking down. Multiple sores may s1k» be met with 
are chaiscteriied by their chromeity and by the thick crust 
forms on their surface. If this crust be removed, some milky or 
serous fluid may be seen, and the floor of the ulcer consistmg 0 
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84bli7 gnaoUtioiiA, irill be exposed. Iq scnpinge of ibeto gnooU 
itoitt the btokon-domi tlooo 00 ntcioeeopiail exanunstuo ehowi 
boific* roorpbologictilly Identical with tbo« foand in the spleen Htct 
and daewhero in Vnla-axar (Pig. S26) ThcM non-fiagcOate bodies 
are the rating forma of a ftageflate orgamsm, euppoaed by aome to 
be a herpetoiDOBi*, In oxtiflcial cnltmti they ehange shape, be- 
eomlng el^gated and each developing a llAgeQain 

Etiolo^. — Aa Ken In the gnnaloma the Ln$\tmanta twpKa 
u recognized by having two maeats of chromatin — one, the nnoleos, 
Urge and not very tKh in chrooiatin the other the DuoionndeuB 
or centioeoma amall compact, and ataimng deeply with ehromatm 



Flf. tSS. — ParasHe ol tropical acre in endotbelUl cell, with free fonna. 


atafna. Theas two nneq^nal ehromatm maaaef are oharactenatio of 
the flagelUtea. The paraaitea are fotmd m conuderable nnmbera, 
nanally oneloeed m Urge mononocleai cells. They are 3-6 ft in 
average diameter btrt are rarely apbencal more frequently thev are 
oval, and may be pointed at both ends — oat-ahaped. Leiahman 1 
or Qieintt a atam bdnga out the pcinta of th«»e paraartea well but 
carbol fuchain, dilated with three paiti of water la qmte fufflcient 
for thar rooognltloiL If thia atain be used the fllmi muat be fixed 
in alcohol, or alcohol and ether m equal paita before they are atamed. 

DlA^noala, thua, U easy if ndcroacopKal exammatioiia are mndo 
without thcM it U difficult, thongh the chronicrty the tlucV eruate 
theabeence of deep nlceratun the raised, thictcned edge, ai>d the 
absence of purulent dncharge abonld arouK auipidoii. The para 
aitea are beat found In the apreadmg margina of the acre, and when 
aeaKhing for them a needle ahoold bo inaerted through the alon 
here and aoroe of the juice auciLcd up Part of thia is then apreed 
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on & ilide and suitably stained, while the remainder u used for 
inooulatiDg hmnoglobin agar tubee (N^J^ medium) In this nj 
culture* of the parasite can be easily obtained 

— Spontaneou* cure evuntuaHy takes place in all 
cases but the ulcers may pezEist for a year or eren more. There U 
no danger to life but the scars, though superficial may leave un* 
nghtly morkB, eBpeoially on the face. 

Treatment.^ — Many droga, chiefly of the nature of itroog 
eecharotica, have been recommended for the treatment of the ulcers. 
The application of such has often led to worse Bcamng than if 
natural healmg had talon place If the sore be small and just com 
mencmg, ezdsion may be tned and is often succeesfuL Caibonio- 
amd snow methlyene-bhie powder caustic potash nitrate of mer 
cuiy potassium permanganate, iodine protargol, and salvamn are 
some of the many remedies that have been tried* Modem treat 
ment oannsts in the appheabon of tartar emetio rntravonously or as 
an ointment looaHy The latter sometuuea doc* very wefl but if the 
sore Is unbroken it is better to give the drug intraTcmouily com 
mencing with ^ gi in SO o o stenle saline, and wodong up to 2]^ gr 
as the TTiaTirm im dose 20 to 90 gr m all may be requitt^ 
for cure The sore should be protected suitably and kept clean 
some oidlnaiy antiseptio lotion as welh 

LOCALIZED EOTPTIAN LElflHMAKlABiS (LEISHUAN 
NODULES) 

Thomson and Balfour desoiibe under the name of Lc i i hm t n 
nodules a non ulcerating skin disease which occurs in the Sodsn, and 
in which are found bodies MmilaT m many respects to thoee seen in 
tropesJ sore. Tumours form in the skin and appear as soft, pmk, 
ohekdd hke, raised growths, whidi are usually multiple and occur 
on the face, neck, shoulders, anns, and thighs. They commence ss 
small points which increase in aiie around these, fresh tumoun 
appear and coalesce with the pnmaiy growth so that Urge irregolsT 
rnstsn are formed. They do not ulcerate, but run a very chronio 
course may persist for yeara. Madden states that similar growths 
are seen in Egypt, and that the Leishmoo Donovan body has been 
found in them by Ferguson. He treats them by free and deep ex 
emon and subsequent skm-grafting. 

AMEKIOAN DERMAL LEISIDIANUSIS 
Tropcal sores of a simnar nature to those Just deecribed hav e 
also been met with In South Amenca under vaiwui names— For«t 
Taws, Pun Caynue Pian B<n$ Bula4 BraTxltena etc. They are 
also doe to kishmanlsl parasites, probably to another fpeaes, L. 
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awtrvaM Tbej aro local at 6nrt, bat be followed hj geaeral 
lied iafectloDA (iloco-ontaDooua Leishmaniaala) the pantitea then 
attacking the hnceal attd oml moeoaa and eating it awaj in moch 
the ame way aa tercre tertiary lyphiUa. The names of Erpvniia 
and Vta have been giren to thla coodiboo, 

Traatraent. — This 11 similar to that of ordinary Eastern tropical 
tore described above, via. hy anttmomnm tartaratam injectiona intra 
veaoQily The treatment of the local tore ahonM alwaya bo con- 
dooted ai early aa poasible and be very thoniigb (aa much ai 10 gr 
of antimony in all) to prevent development of late lenona. When 
late lestoQS have appeared antimony ahould alao be gi v en bnt, 
thon^ arrating the disease it viD not, of coone, regenerate the 
destroye d tissnes. 

LEPROSY 

Thongh fonneiiy oommon in En gland and other temperate elimatea, 
leprosy k now met with as an mdigenons disease in few places ont 
ode the tropica. 

In the tropies it k widely dktzibnted, and m most pkoea u not 
tmly indigenoua bat of great antiqaity In some plac^ aa m tbs 
Sandwich Tilands and New Caledonia, rt u ather a recent impoitatioa 
or has at least only been commim enoogh to attract attenkoai withm 
the last fifty yeaca. 

The manifestations nuy be divided mto two great efasses ( 1 ) 
those m vhkh the »ktn and mocotu membranes are afiected — tuber 
cnlito, Dodolar or slon leprosy (J) those in whxJi the neiTw are 
the m am seat of the lesioTB— -amestheho or nerve leprosy Mixed 
cases are commoiL 

Pntholo^, — ^Tbe dtseaae u doe to an aad faat baeiUna, B 
UpT» (p 80 ) which closely resembles that of tnbeicaloiia, though 
nsnally it k a httle smaller It may be as and fast as the tnherele 
but in many cases is rather loe so, and 11 deodonxed 
with 28 per eeirt add more qnickly than the Utter It stains 
rather more readily Sereral observers have recently claimed to 
have cclbvated It, bnt there seems to be considerable donbt stfQ 
amongst bacteiialo^sta aa to the vmbdity of inoh flarma- In the 
stm leaiemi of tnbemiUte lepro^ it u very mnneroos and a nsnally 
hnmd in small, dense olnmpa. In eontradistmetion to the tnberele 
baeniai, which k fonnd with difflenlty m inch knons. 

like most of the allied orguusma the lepra becalha causes the 
a rooud-celled g rowt h or grannloma, but the amount of 
^k growth is rery imall m relation to the number of bacillt foond. 
The lepra grannloma k vascular shows no tendenoy to luppuratiaii 

®**Catio(l, *ik 3 does not nnnt«m gian t i-^na- 
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Clinical appearance*. — In tuberculate leprosy (Rp. 
247 228) thew u mtbar » diffose mflltrttion of the •hn and mb* 
ctrtancoTiii tiasuet, or definite noddies of Tanons bum are lomed. 
Unially both conditions are present, ao that the face and e«» are 
•ffoQen and covered with large and small tenae noduk*. The face 
and the ean are geuetaliy the ©adj«t parta to be attacked, but 
the anna and other parts of the body may al«o be impheatci The 
harr faHa ont and the hair roota are destroyed m the aSected areas, 



Klg 237 Tubeiculate Veprwy Fig 228. — Tubeiralato kprofy with 
mild manUeitatiena. umisiiaflr terere macifestiticns. 


even when there ore no naibJe tubercle*. For thia reason the ham 
on the eyebrow* are often kwt eody m the diieaae. 

The tnneou* lurfacc* of the noae pharynx and larynx are often 
itnphested sometones before there b mnoh disease of the tkm. 

In the amesthetlc type one or taerte nerve* In the body are 
afiected- The nlnar nerve, ot tether both nlnar Derre* and other 
nervertronl^ that are anbentaneou* In their coarse are nwat aerertly 
aCected Lots of fensattoiv and disturbed nutrition of the pari* 
phed by tbc aSected nerve occur ‘Wasting of the deep muscle of 
the hand and flexure contmction ol the htUa and nnff Ba^ert 
tFig 220) may be the earlicrt aii^ of leproey to attract atteotton 
while omoR to the anawthetic condition injonea and bems are 
ijaent and when followed by nlceralloo lead to complete deatrattion 
of the porta. 
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On Um foot, and mora rardy oa tie buuU, poriontug tifcen 
going Dgbt down to Uio boos uo common. 

In thii form of leprosy there oro tmotbetio weiu on the ibn m aaj 
pert of tho body most common on the beck or front of tbe brtmlL 
These petohet ere of Tarying tiio, do not soem to be UKKuted as 
regards distribntson, with any special nerves, bnt aro always aaeo 
dated with changes in the appeoranoo of tbe skin. Each is lor 
rormded by a slightly congested aono, whilst m the centre tbe sbn n 
discolonred and appears to be slightly pigmented in white petieots, 
but slightly paler than the 
sonoonding parts in colonrrd 
petsona. The patches are ab- 
•olntely anasthetio in most 
cases, devoid 0 ! hair and do 
not sweat. (Figs, 230 231 ) 

The BociZIm lepra haa boen 
•een xn these patches by some 
obaerTen, bat in most eaaes it 
cannot be focod and therefore 
Hi abaence does not aid In the 
diigDOeia. Tho patches, how 
ever cannot be dte enUrely to 
the nerve lesions, as no similsr 
phenomenon is obaetrable in 
other nerve lestoos or as tbe 
retail of injury to the n«rv». 

Ganaral symptoms. — 

Though the ertemal mamfesta 
tkns and the anesthesia nat- 
urally attract most attenbon 
leprosy is a diseaso affecting 
lie whole system. In the eady stages tliero is often marked im 
painneiit of the general health, alth febrile attacks, •ometunea 
acute with a high temperature, eomehmci with prolonged inter 
mrttent fever whilst in other cases on irregular type of fever with 
P^’lo’igod apyroiial intervals, oceius. The pyr en a is often but 
rwoeawrily associtted with fresh external mamfestabons. If 
e disease ie steadily p ro g re sai vo these fobnla sttaoks may occur 
Ihrou^out its whole conrso. In most cases after a tunc — usually 
, years — the disense progresses very slowly or tho con- 

becomes stafaortary improvement and in rare eases, spon* 
7 “^ “ cure ” may tsie place, and, beyond the damage already 
wie, no further change is seen Even m these oases recrudescoice 
niay oocar. 





Fig. SS9 — Hands in old caM of 
aiaestfaetlc leprosy 
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Differential dJa^noala u not rb a rule djffioulU Oantt oj 
Utefaetal bones may produce on appearance not nnUVe tbit of tuber 
cnlate leproey and chrontc etreptococeto tn/eiiion or the rrsulta of 
repeated attackfl of eryttpetas may produce a thiclkcning that la rather 
deceptive The abaence of the lepia borilli from the fluid obtained 



Fig 230 — Antithetic patchea In nerre leprosy 

on nnnctnnng tlie Ihickcntd nre.11. .nd from Iho mneoM 
t ^ the naret will be RuCleient to exclude tubarulale Icproay 

'™"^?'no“ro. nLtl.n..o Inprony "“i, ^ ^ h IT 

due to other nerve lesiona njTtngomi^ia for example 
waitinc of the InteroeKi lead to tho formation of 

P;^or^re .n-..h»i*. Th. mnenh, CO urerellp bn dretlngnreW 




PROGNOSIS— TREATMENT 


*97 


from Ttrfoa* niahe* thtt reiemble them, *nch u tomo tifpiSidej and 
the imih in irypoAoromtatu by the axuectheeu (which a oat a]iraji 
complete) by the abeeooe of h»u», and by the abeence of aweating 
in the macal* after infeetfoD of ptfocarpine. Lepra badlS in these 
caMs are aometimea fotmd m the nasal mncni, but then absence does 
not oegatiTo the diagnosis of leprosy Excinon of a portwti of the 
macula and eiaminatton of the tinoe for the lepra barilH u of little 
diagnostle valoe aa nsoaHy they cannot be foond m this form 
of leprosy 

Pro^otlm, — Death oocors after Tanable penods. In the nodular 
form the prognoca u teas 
favonrable than in the atm- 
thetle and death cunally «n 
saea in leu than ten yeaia 
after the onset of the dtaeaae 
though when the disease be- 
coma statKoary the patiait 
may Ere for thirty years at 
more. Interexccreitt dtseaea, 
nch as dysentery chrome 
dtarrtion, tabeccnlocij, pneo* 
monia, and Bnght a dtsease, 
are the mpri caosa of dath 
hat thsa may oeenr directly 
from the mfeotum vrth the 
lepra bactllas becoming general 
and dj&nse. In these caMa 
the baaQi may be (cFond in 
most of the ocgani, ecpeeMliy 
the brer apleen, and testicles 
Gangrene— often as a revolt 
of mjnrwa to the aMBstbet* 
areas — oecruais, and amyloid degeneraticn are not mfreqaent causa 
of a fatal trnnmaboo. 

Sloat Casa of leprosy unprore deoidediy when the pabenta are 
weQ fed and well cared for This is eaaential, whaterer line of 
treatment be adopted. 

Traaitment. — Medhmal treatment rtjnit not be directed to 
the visible local leawcii. The leprotic tissiwa are of low ntabty 
and esoharotict and Rfiatgen ny« simply ctuae extcMire breaiang- 
down of the ttaaua, with eiteniiTe nkerabon. The infect^ 
porthwis are so rarely fjoirted to the atm rfi»t complete destmo- 
tion n Impossible, for the nodnla in the snbmneoaa cannot 
be destroyed. Bech metboda of trwtmcnt tberefote anbatitnte 



Fig S31 — Ansatbetle patcha In 
ncTTs leprosy 
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an nicer for a leproma, and cannot extopate the whole of tl« 
difeaaa. 

PeiEifftcnt nae of cha ol ro oogra ofl m doecs of 6-30 minimi or more if 
tba patimt can tato it, and of gai 3 on oil, hu a benefiaal effect in 
many oaae* The doses ihonld be steadily inoretsed to tbe hmit of 
tolerance. Recently Rogers has tned intravoKrus injectioni of sodmm 
gynocardate (a proiduot obtained from ohaolmoogm ofl) and diims 
good results, Tbese may be combined with injectionB of sodhim 
monhnate rntramnsoolady or the gynocardate may be given by the 
month and the aodinm roonhuats Intimvenonily Intramnscular m 
jecbona of perohlonde of mercmy in doses of } gr every week have 
in some cases, partienlaily in England had a beneficial result for a 
time. MtoDonald and Dean recommend Moogiol, an ethyi-^er of 
ohanlmoogra cnL lodwin the mixed fstty acads, containing 2‘6 per 
cent, of iodme, ihonld be given sinmhaneonily Attempts hare 
recentlv been made to obtain a vacane from some of the cultivmtioss 
of the so-called leprosy bacipQs. This line of tnatment a still on 
tnsL ‘Whatever method of treatmemt is adopted faflores are more 
common than saoceeses. 

The peEforating uloen osoaUy heal readily if they are deeply 
incued. The inacoo most complstely divide the fioor of the nicer 
For gangrene or extenave necrosu, amputatKo of the aflected part 
IB the only measore the wounds heal readily and the genend health 
nsnally improves. EitenaiTe opoahons can often be performed in 
kpeis without snesthetics. In the laryngeal afleobons, tracheotomy 
rarely causes any improvement but may be n ee e arn ry if the larynx 
If innoh inToIvei 

MADURA FOOT (MYCETOMA) 

A disease affecting uiually the foot and anile, rarely the Bands 
or buttocks and occomng m many parts of the tropics. In parts of 
India and in East Ainca it is a common disease. It is rare in tbe 
Wert Indies, Bntiah Graana Cyprus, and the IfaUy State*. 

Etdolo^ — Tbe organism causing the disease is a streptothiii 
which ocoui* in small nodolea. The free ends of the filaments become 
clubbed as m the actmomyce*, but the dabs are more iphenrsL 
Several vnneitiei are described comaponding to variatiotis in the 
colour of the nodolea, which in masa may be white, UaiA or pink, 
or in tbe shape of the dabs. Bnunpt deecnbe* seven in alL 

The ftreptothni grows ikwly on artlfiasl media, forming small 
hmpet-shsped msssea. In culture it retains its stain when treated 
by Grams method It Lqnefies gelatin slowly 

Olinlcal feature*.— The affected pnrts become swoDw and 
riddled with finusea leading deep into the tiwe*. From tbe*o fina»e* 
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ft fhln wftt^ry or oily fluid exodeft. In wtlch gr»noleft of the Sfrrpto- 
thtx ptadttfct mftT fonod The deeper parti are eonTtrted into 



h«rd, fibrous tmue td whKb *mall gimniiloDatouj utiuted 

it u m theae gtuiilcnnfts that the fua^ns gron. 

The method of mvason u not kaown, but from the £te<iueiiey 
with which the foot is afiected It may be micrred that the mfeotiOD 
osuftHy takea pUce from eoaie acratce m the ground. The itiepto- 
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ttnx, oT»e mtroduo«d ipre»d« deeply end oltimately uxTide* tbe 
bone* of the foot or %ii]de The ftfieoted foot become* 9 rute n>elesi 
the mnicle* of the le^ *nd tingh etrophy and the nroUem, dutorted 
foot at the end of the ■mthered Umb mate* an nnomtataUe cILn«l 
protnrc (Fig 252) The diKwe laiU for yean pio g r eesej slowly and 
ehowa no tendency to become genorahied Death umally occur* 
not from the diaeaae, but from interourront afiectjona. 

The dlfTorvitlad i* easy if myoetom* la ma- 

pccted otherwise it mav be miatajcen for syphihs, or canes of the 
tanvJ bonca. The absence <rf any other eyidence of tfpkCu a nega 
tire WaBserroann, and the negative reault* of anfarfphlHtio treat 
ment, will readily exclude the first Canes u mow diffic^t to exclude, 
as the amuaea lead to the deeper parts of the Umh and therefore 
towards the bone*. A probe inaerted along one of these gnny t peases 
over a dense, rou^ stmctura, and give* the impTeseioii of besng 

gntty D as usually occoia the bone is invaded it wDl be found 
to be softened 

Exammatlon of the chsoharge may disclose the presence of emsll 
granulci which on nnrrosoopio cxamuution are found to have the 
typical appcannce of a rayfongna. If these grannies are not found, 
fragmeuta of the s tr ep tothnx are nsaaHy to be discovered m the fimd. 

The prognotU ai regards life u farourabla. Spontsneous 
tecovmy or tecoveiv unde® medical tieatmetit vsm takea place. 

TreatmuiL^Local measurea, whether these ooniist of anti* 
septaes, eecharotics, or exosiou of the ohncrasJy diseased tosues of 
reseotiona of ]ouita, are useleaa. Amputation of the part of the lunh 
afiected, a few inches above the obnoualy diseased part, u the only 
treatment The eatUar it la performed the bettor and no recurrence 
in the stump or elsewhere is to be fcarei Potssnum iodide, even 
in large doaea, has not been found of any value 

GRANULOMA OF THE PUDENDA 

jSyn — Setjagmous Ulceration ot the GerdtaUa (hiscljcod) Dicer 
ating Granuloma ot the Pudenda (OaDoway) Bdeicmng Qtatm 
loma of the Pudenda (Darnels and Powell) Locally in the West 
Indies, the afiection u known as Groin Ulceration- 

Geographical dlatrlbutlon-i — ^This dtscose occur* In lodis 
West Afrreo Bntuh Gmana, and some of the X\e*t India liUnds, 
whilst a sunilsr disease powibly the same occur* in Northern 
Australia and Pdyneaia. 

Pathology.— The growth a a chronk vascular granuloma with 
a special tendency to cause a deep formation of dense fibrous tissue 
which IS highlv contractile There is no tendency to suppuration 
caseation or any degeneration other than fibrosis- 
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In lection tte provtia M© »«n to bo vtrr t»*cq1*i to B« 
apon A baw of very deue, almoet cATtila.giDOQt, dbroue tiwoe Tbe 
ejetlieli*! covenDg U tnAlnly letAlned, bot u devoid of pipnent And 

And trAiaparent, so tbet tb© ltd colour of the taacbIat grtmiloniA 
cen be ieen thiongb IL ilicrwcopically the groirth is a typicAl 
tabcuIat grAnolomA tntmly oompo*ed of roond moaonucleAr ceUi 
inth A relAhvely Urge DodeoA. The T t ee e li at© moch diUted end 
dutended with blood The epidenme ortriying the groArth, when 
iJitAct, II thickened while the dirtiaotion between the difiownt Uyera 
U loet. And there u bttle or no keiAhninticm. The pApflhe at® 
imijJly enlarged. The hair foUicl** and awtat'^Andf are oltnnAtely 
dfAtroyed, but in the eariy stAgcB the growth U mote eit*n*.ve And 
deeper round them. In a oolemitd penon^ at the edge* of the growth 
there ia an irreguUr depont of pigmcnL but in the older parti no 
pigment is found The dense eubjAcent fibroua bsaua uioAlly oontAina 
Ideta of Active grannloinAtoua mAtenaL 

In the Auperficul Uyera nmneiwra organaima may be found, while 
the deeper parts ate sterilo ta regards baeilb DonoTAn Cleiand, 
ArtgAo tnd Booth AmectcAo obeernn el aim that the diseas e is due 
to a geim to which Atau]o has given the nanie of Ocljfnmeiobodmm 
gnnilmatii Walker re-daerdM this orgiiiam as a ^pvuUted 
LntrAeefluUr diplococcoA, probably the BanSui w w eo aw eaptvieliu of 
Ypefflindei a gr oup ot bAtSh, WUe m Bnbsb QmaiA foond 
spirochctet in the leauatiA. 

The dUease a acquired by sunal connexion, and U therefore in 
the reoenal group 

GUnloal ohwitQrlAtloA, — ^When the occurs on the 

akin the fi br o u s mass can be felt underneath the nipeificisl part of 
the growth, which ahows thrcngh the overlying non-jagmcnted and 
transhiceitt, thoujih thickened, akin aa a red granulomatoos masa. 

Secondary luperfiaal nlcerahon of the skin may ocoor for the 
imperfect kejatiniiation and sodden condition of the epitheDum 
render it ipe<nally vnlneisblo. Wben the disease afleots the nmcous 
surfaces, nlceimtkm takes place earlier and may extend deeply 

The disease tuns a duonio course and does not directly affect 
the general health Spontaneoos cure by the complete ooaveiiion of 
the growth mto dense fibrous tume takes place but rarely hlore 
commonly acattuatioii occurs In parts, espccUHy near the centre, 
while slow extenmOD by contmuity or by Auto-inoculaticn goes on 
elsewhere along the moni foUs of the tldn. The rate of spread n 
Ysriable, but the extennon msv continue for years. The first appear 
»nca is uaaslly on the ^ans or the aldn of the penU, and In the female 
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UmiUd for yara to th«e whuiboni. FreqaenUy, LoireT« 
other groirths eppeer m perta where the «bn u wueny eoft aad 
mourt, end that are ninch in ocmtact with the tip of the peris or with 
dieohargw from the labia. 

In the male therefore, the growths are unialljr foond co the 
inner aspect of the grom or lower part of the abdonwaj (Rg. 255 ) 
and extend along the folds of the grom and ths fold between the 
thigh and the Borotnm In old-elandmg cases they may spread orer 
the pennenm and round the anna to the tip of the coccyx (Plate T6). 

In the female the mam extenaoo ii backwards on the pennenm 



Txjnj 

Fi( S3X — Granuloma of the pudenda in the male* 

but sometimes; though more retriy between the labia maiora and the 
thighs actenoHy so as to reaoh the mocs Tenens and thence the 
mgrinal fokla 

The growths owmg to the tranalnwncy of the sldn, are red and 
ate often, mlatakea tor nieces. Thonghthere arenoswent-gUadsin the 
older growths, there is csnally a profnse watery disc h a r ge, which rosy 
be Tery offensiTd. The granuloma (a not palnfoL Exteaiwn up the 
mucous Burfacw readily takes place and causes senons tronWe. The 
dtieaee extends only a short diftanoe up the urethra, but causes there 
a stneture of the meatus which contraots rapidly after dilstatioo It 
paasr* some inches up the reetoro and there gives iwe to a true 
ulceration of the nmeosa and a deatneial narrowing 

In the female it rapidly spreads up the ragma and sets ap 
a ehronlo leucorrhcca. It does not mrode the oterua When, m 
fre<joeotlT happens, both rectum and ragiaa are mraded, the 



Ulcentic( crmnoloQU of the podeiiU. (A/rC«nN*i emu ) 


Platb 76. 
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•eptBm oft« brt*ki dcnm md IttcnmUo rooto-vaguuJ Citabo arr 
foniMd 


B«jQod tte ibconTroIcncc liltio troable ii cauj^d ddIos the 
nmeflci »jiri*c« are Jreprtcalcd 

DlfTertintlal diognoala. — ^Vhen Iho diacaae it limited to 
tbo geidtalh It rcn o itc a careful diagnoida from Moir^Manr di»nte and 
fot«ry lypAiIirfrt from wtlcli ft may bo differentuted by nucro- 
•copcal etaminatlon, "Wattermaon reaction, etc. When it occurs 
in the grdn or on the perineum it must again be distinguished from 
the tame diseaaea, and alto from lupas 

Prognoili b faroaraUe at regards life and general health 
SpenUoeout care by acalnmtion occun but U rare, l^rge doeea 
of potatDtnn Iodide in a fev caeca aocm to aid the tendency to aca 
triiatwn bnt tuch catea may baw been ayphlhtic in nature. Where 
actire treatment ta ImpoariUe, recovery from the local conditiona b 
except local 


Tr«&tm«nt, Surgical,— It complete evciaon of the growth 
nndetlymg aderobe tUsue bo ptwiWe, it u eflectiTe Scraping 
» o< vthe but uiually there b recortepce from poitioni of the 
Fowth left la the dense fibtooi tbeue. If ecrepirg be combined 
»ith eaeharotka the probeWbty of recoirenee » liightly Im. 

^**bMOt by \ ray* foDowed tenjang baa in some catci 
Pwred highly cncccstfoL 

The atnetoro of the urethra can bo treated by amputation of 
tie gbna. For the recto-vecmal fiatofac* onlr nalliativo treatment 
iipceriUe. 


Medical — Intrarenoua Injectlona of tartar emetw (anhmoDiuia 
have re cen tly been found to be apeciflo for the diaeaso. 
*” antimony (aterilixed by boding) b given, in iteifle saline or dia- 
T" "ter directlv Into the rejn*. Qrcot ear* should be taken 
®®*a leaks into the tlsanea, aa othermae ricraghing and necroeia 
pbee U b wual to begin with a doee of i gr thu bmng in- 
®jaa*ed eaeh fame by J gr until the mazimam doee of 2^ gr ta reached. 
^ aalt U beat gjren wed diluted »y in 30 ac. of sahne, by the 
m ethod, and should be administered twice a week, though §01110 
now gire similar lojecbona Is tohbtoaoimaaii every other 
T Othem prefer to inject the eotution into the vein direct from 
* ayniqB, the salt bemg then dDuted In 10 o.c of saline The treat 
b cootmaod until the keiorn are healed. In a case treated 
07 OM of Qi L,j j total of 63 i gr waa required before 

pl^ heahng took place A few caees appear to be refractory 

to the Mbniony 
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By E rock CARUNG B F R G,S 

Qia BD EBfl, the moet dengeioui oJ equine diaea«e, m a epenfic 
mfcotacm communicable to tiiAn and to *ome other nwimi»T< 

Btlolo^ — Amongtt human betngi the dieeaw u almort entirely 
oanfined. to men. Not more than 3 peu cent, of the recorded cuea 
are m feznalea the mfeutzon of children ii a rare accident. The 
most important etiologioal factor la an occupation mvolvin^ eontact 
with diBcaaed ammala, theu caroaaaea, or ther immediate amround 
ingt Thus, grooma and coachmen, caTalrymen, vetannaiy aurgeons, 
blaoVaxmtha, and atablemen make up ^e bulk of the affected. 
Kaaok^ta, who are relatiTely exempt, iometimef exhibit, poat 
mortem, ngna wbch baec been mterpntcd as mdienting a latent 
fonn of the diaorder 

Infection occura through the abraded ■t-m. and poanbly hy tbe 
bajT foTbcles through the nan! and buccal mucuaa, by inbalabon 
or by ingeation. Blood-fuckmg flies may powbly be a mediun of 
tranxmuBion. 

The period of mcabation vanes widely the ueual time w from 
two to eight dsya, but it may extend to three weeka, or even 
longer 

The oharactero of the apemfio nuoroorganiim, the BactUut wiaUei, 
are deecnbed on p 81 The baoOi are generallv ecanty m the 
affected tusuca, and even m the pua from acute abjcewea may be 
very difBouIt to find. 

The Initial laalon u frequently overioolced and there may 
be no rccogniiable aigna for a eoneiderable time, even montba, 
after the actual infection. Invaaion by (be atm uaually cccart npen 
an cipoeed part throngh *ome breach of aurface inoculation by 
acratebng u occasionally ohaerved. There la no typical chancre 
but a papule may appear and quickly ulcerate, or the womwl may 
develop etynpelatoid awelbng with lymphangiba and tdejutii. In 
lome instancea vetHJee are noted round the point of entrance In 
the caae of tho mucoa® of the moutli and no** the onset ta uauafly 
with catarrh a copiooa, thm aero-purnlent and later aameoa, aend 
fluid Dowa from the noatrila, or »# expectorated- Ulecration u the 
9^4 
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mle 1)ut U r>o4 ItiTariaLIo. Sovera diarrbcc* at the ootBot fo^etti 
loicction bj b^eatkoi, but gostm-intestmal leftooe in man are me 
Infection per Taginam 11 recorded (Anct) 

Morbid &natomj. — AH the tiesaee of the body are aSected 
The entaneona lenons are papalar venoular and protnlar eraptioni, 
ierpigincmi nlccratkn, and local gangrene In tho mucoee there la 
dotructlce granakmatoQa ulceration rapidly apreading, but vith a 
tendency to heal Intra and mtennoacaUr abe case a are common 
the contenta are aomeHmea nacid detntoa, yellow red grey or brown 
m colour jraa ta often tluok or curdy rtooBteo-myebtu la not m 
frequent when tho bonea of the calranom are involTed there U often 
an extradural abacen or p^bymemngttia. Fhlehitia and thromboats 
are met with whiiat hnplieatioo of the lymphatics, with derektpment 
in their coorae — poecbly at the vnlvea— of nodular awcUinga which 
uaually tuppunte u ao charactertatM that the name farcy haa 
been appbed to the trpe of caae in which such ■ubcutaneoua nodea 
or farcy budi are a prominent (eaCuie The term u unneceaaaiy 
and ihoold be dropped At autopay the bver spleen, and Jadney* 
fairly often show i^ulea or abaceaaca the testiclea but seldom 
The lungs generally exhibit patchy areas of pnramonio eonaoGdi 
tion ex^pleural tuppuration is not rare. 

The hUtologlcaU appeamnoca reaemble, lor the moat part, thoae 
met with in the other grannlomaa, bat Tvy conaiderably with the 
nralenca of the strain 0 ! baolhs ocmcemed. OhToin»tota.ns u a 
promment feature of the nuoroaoopio appearmnetn. 

OUnlcal coane. -For deaenphre puipoees it u usual to speak 
of “ acute and chronic ^andeia. 11 it be re m embered that a 
oomnum termination of the leaa serere form is in aemU exacerbation, 
and that any lesion may oocur m esthez type, this distinction may be 
preserred. ChiTlg, which are usual in the acute form, hare also been 
noted about the time of mfectlan, erren in cases of many yoan dura 
twn Prostration, which is pronounced when the comae is rapid 
^y *lao be a striking feature in the presence of a single solated lesion, 
■ich aa an rnttamuseolar abacem. Lymphangitia and erynpelatoKi 
tumidity often noted about tie wound of entrance, ate also of eom 
mon occurrence especially about the face and neck, in the late stages 
of an acute attack {Fig 134) Broadly speakmg, rt may be said 
that the oaae which runs its oouiae m a few weeks from the com 
®Q“eincnt reaemblea any other pywmia. The chaaoter of the 
Pyreaia, the malaiae, the pama m the limbs, the delmum the arthntia, 
the multipls abscesHs the pneumonia, anH finally the generalised 
Cutaneous emptjon, which passes from papular to pustular or huHoui 
~“**pcciaDy when these symptoma are comhuted with fetid catarrh 
of the upper respiratory mneoMS and tumefsctian of the face — 
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praKnt > clmicl potare of oyilomio infection whinh only reqmiei 
the ketoiy of eiponio to tto gUnderoiu contegjon to m*ie tie 
diagnoflii Btrongly premimptive 

The lenonfl of the mow olutiiuo type are protean. An indolent, 
indtnated nicer of the h»nd or arm or leg. perhap. with hard lympbahce 
mnnmg from it and a»oOial«d adonjtu a KTfigmmm, eroding nicer 


I ol «cuU gUsden. 


that maj Uj bare a bone or open into a joint, or into the pleoia, or 
into the trachea and leave peraJrtent ainnaci imgie or multiple inter 
or Ultra mnaenUr abacceaea, or penoetitio tnppuration or necra**, 
gnngrene of the noae or palm or penia pttmlent arttntla prmiient 
nnnnba otitu media conjiinotiviu* dacryo-oyititiJ broocbiU* 
and pleortiy janndJeo and diairtoea or alow deatmetive poif 
cyclical ulceration of the palate end faacet, with perforatKm into the 
naeal fewo necretts of the aeptnot and dafotegrabon of the anit 
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put* cA tbe iKoe aad lips — anj of these imiy be present as the sole 
srideoce of the dieease or on the other hand, almoet anjr comblna 
t joTi of them may ezist, or all fa torn may figure m the fjini**] hktorj 
of a ease that tpreada o'nx tt tsxj be, ^tees^ Tten, irtth InterraU 
of veeki or months or joan of freedom from orert signs. 

Dla^oala, — It be erident that while the mnitipbcitj of 

the lesions, when of simnltaneotts ooumi ' en ee, oSen asnstaooe to 
diagDoais, the diTemtj 0 ! the rlmWt pwtnio in indindnal mstanoes 
of a gUnderoos affection hinders teoogmUon, and permits the true 
eoodhioo to be overlooked. The emptlon has b^ mistaken for 
imallpoz, varioella, impetigo and herpea ne cr o Uo a the general 
febrile state for tTphoid, typhoa, Inffromia, aonte rhemnatism, and 
pnenmonia. 

The tmTi, which ts irregnlarly dlstriboted witboDt regard to aspect, 
often oomcs out in crops over three or four days it may be sparie 
and scattered or elose-aet the ylnd red or purplish areola often 
noted around tbs vesleles and postolcs ts said to be ohaiactenstse 
(TOcher) 

The ehronki lesions of tbe skm and mucous membmnas may easily 
be oonfoaed with those of syphilis or tubetculocw, and even of lupua, 
aetinoQiyeosii, or leprosy 

The pefliibilrty of glandeia should always be borne m mind in 
any csae in which a patient whoae oooupatton is likely to btmg him 
mto contact with suk boma preeenta a chrome mfiaxomatory leeion 
of the tktn. of the oral or natal znaeosc, or an fnflammatory mass m 
the sobcntaneous or muscular tissues. 

The mnllsTn test commonly applied to horses, may aleo be 
naed in mam Small doses are unreliable, and 10-16 mm. have been 
gTTsn In many mitanoes, eren in tbe non-^anderoos, without untoward 
effeota. Is the affected there is slight local reactmo tbe ooostitn 
tlonal reactian Is but little more than tbe pyrexia would account for 
a msTUBum rae of temperature to 106 fahi with an average of 
103'5* returning to normal m about forty-esght hours, may be 
expected (Ohari 0) Tuberoulm does not produce a reaction m the 
gfandeious. The method of eutsoeous vaeonation (von Pirquet s) 
has been fUCoenfuHy applied with mallcin (Seler and llartel). 

Straus s test — Tbe most reliable, and m doubtful chromo cases 
the only tellable, diagnoetia method la brumal moeulatson. An emuh 
•ion of sospeoted tame, injected into tbe inboutanaoua layer of tbe 
abdo min al wall or Into ^ pentoceal oavity of a young male 
Sumsa-pig, prodooes in from two to fourteen days, aoooTdmg to 
the vimWos of the stoain, an acute orchita with engoigsmsnt of 
the tunica vagmsla, bom which to ertabtah the prooi, tbe B 
•aafln ihottld be recoverable. 
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duLft a — Temperatare of foor c**« of 
eUnd«i In widch nialletn wai wd 
for diajmotU* 


Examination of 
the blood b iom»- 
taaei of vaioe. Tte 
orgamsm itsalf can, u 
a rate, be caltmited 
from tho blood onlj 
tbortJy before death 
tbe total and differeo 
tuJ connti of lenco- 
oytei afford no en- 
dance of special im 
portaooe^ With aome 
mfeotuau, boirever rt 
u poAibte to demon 
■tnte a^ndnatMii m 
dihitaoBJ of 1 m lOO, 
wbertea nonoal blood 
to agglutinate at 
a dBotioc of 1 fn 25 

Dje complentat fin 
tjon ” iBttbod boidji out 
acme promiae of o«- 
hl&eaa. 

Tr«&.tmeAt — 
Tbe Taiioaa aorgical 
mraanrea of a regional 
ohareoter mdio t^ bj 
tbe occuirenoe of wp- 
pmatten ihonld be 

proaeonted with Tigoor 
The local nae of power 
fol antieeptict, locb u 
pToe pbeool ieerai to 
bare been o! definite 
Talne, bnt the onlj 
reel hope of aaTing an 
acote caae be* In me* 
tbodi addreaaed to the 
gwieral de/enfiw mo- 
cbanifm of the bod/ 
mch at tbe mjectjoo 
of borine or otter 
aDy nmnone aertnnt 
of which a* moch *■ 
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*00 ex. hu be«D giren at iDterrols withm three weelu or bj the oae 
of repeated doeea of malleln, {ot which benehcoU eflecta have been 
el&hni^ Some hopo hna bom beU oat, bj the pabbcatioti ot eao- 
ceeafnl caM, that a vaecme majr prove enntrre. This method ihoold 
certainly recciro a triaL Of dni^ meicttr^ bj innnctioQ, potaaamm 
kidide. and aconite have been vacated in the treatment ot more 
ehronio eaaea, but none haa any apeuflo acUom Hfintgan and other 
ra 3 n, oikd the vanoni forma of ^ectxical inflaence, have been cm 
ployed, hot wfthoct maeh tiKceaa. for mdolmt leakma of the month 
and noee. 

PrognoaIa_U bu been atated that 00 per cent, of the ohiome 
eaaea get well (Sims Uoodhead) Thu cetunate u certainly mneh 
too high 20 per cent, woold be a doeer appioxunatKm to the facta. 
Temporary reooverM may ooecr m tl» hightr pioportum, bet many 
of them rdapee, and not a few evantnaOy sDoenmb to the disease 
The ontloolc in ol pytsmio type, partionlariy when a generalised 
eraption has appeared, u gloomy 10 Uu extreme. 
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ACTINOMYCOSIS 

By C C CHO'i CE, G M G ,C B.E B Sc^ M D F R as 

Qenftral de»orlptlott- — Aotmomjoosu la u infections grsjiu 
lom* forming dueaw due to rovmnon cd tlie ooniiective*ti*»ne planw 
of the body or tie mtemal organa by tie aotmomycei or ray f^gnt. 
fliDoe ita recogmtioQ m 1676 Bollinger it hifl very freqaently been 
found m herbivoroua and ommvorooa emmala. In man it u con- 
•iderably rarer but Leu ao than wna formerly supposed. It was first 
recogmxed in Engisnd by Aclanrd in 18&4 

Tiere u now no douLt that aome of tie caaee which have been 
olaased as aotmomycoeia, and which dmiedJy more or leu oloaely 
reumble it, are cauaed not by the aotmomycei bat by an allied 
organism of the nme group — the streptotnohu this will accctmt 
for the oonfoaionj m the desanpbon of the dteeue and for tie ireqaeot 
^oree of fie o/imcaf pathologist to demonstrate tie enoaot/ve or 
ganism m suspected oases. Only by careful baeteaologieil ezamhta* 
tion the identity of the eaoaal or^smsm be detennined similar 
atreptotnohes are to be found for example in the longs and throat 
In Btreptothnoal infections generally and perticalaily in aorino 
liiyeons, the predominant characters are tboee of a ohrcmio progtes»Te 
grannloinatotis fibrous infiltrabon of the connective tfairaea tin 
IS aooompamed by the development of multiple imaD abaoeBees, which 
discharge a viead exudate often but not always contalmng character 
istio yellow or red granuke composed of tanked maue* of the fungus. 
Frequently m the oentral parts near the original nte of infectfon 
the difAJwt daplsvi a tendenev to spootaneems eacatrixatioti, syn 
ehrooonB with a slow oentnfogal spread at the margma. 

It u the cause of wooden tongue** and lumpy jaw in eattle. 
Colebrook differentutce four olaaaes of cases due to diHerrat 
typ« of organism, eome of which are aerobic, auch as that isolited 
in Bostr&n s cases, and some anaeroUc such as the true adinomyces 
bons described by Israel and Wolff. He classifies them thus 

(a) Trve adtnanycotu — Those that show granules composed of 
Qram-ftaining mycdium and from which the Actinomyces bons 
(Itrael-Wolff) u isolated by culture This itreptothni only grows at 

iTb» word ‘'boTk” raoJt DOl b«. tsl« to ljDr<r ‘h«ttta ©rfUlU* t» 
e*iwd*lly tomd bi eattk to the nchnloa of other itrrplcrthrtrtr 
gio 
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body tempentorc and ttot at all at ordinary room temparatcre it 
gron alowly In agar and only appcan after Irom four to cbt days or 
longer it doca not grow on gelatin. It u eawiu tially anaerobic, 
although occattonally a thin growth u got under aerolno concbtioiiA. 
It doea not a porolate and dtea oat readily in cnltnre. Tbii groap 
eontams by far the greatest nomber of grannie infectaona In man. 

{b) Pcrra-odiaoatycom (Oofebrool) — ^Thoae that ihow grsnnlea 
compoacd of Gram-atalmng mycehnm, but that cnltimlly differ from 
the Iirael olff typo of orgamam. 

(c) " Adino-becillotit {Ltgmira et Spitz) ” — Those showing gran 
nles composed not of mycelium but of badQ] 

(d) A iderrjQfntoiu ffrcup ttnptotiincota showing Qram-atoin- 
Ing mycelial orgamsma, but the myeelium u not aggregated into 
granules Tuible with the nahed eye. 

Etlolo^v— The primary cauae of true actmomytosts is the attach 
by the organism of Iwad and Wolff, the chaiaotora of whioh have been 
descnbed elsewhere (p 103 and above) but many wntcxi have included 
Under the term the leas common easea faBmg under Colebrook’s last 
three beadingt. 

lu the doeharge from the ahtoeeoea, or in a aectJon of one of the 
granolotnaa, it typ*cally appears as a number of anmU, scarcely vuible 
red, yellow or grey granolea (the so-called “red pepper” or solphin 
grama") 

11 a granule be floated oat in water it wiD frequonUr be loimd to 
oodsiat of a central mycebum in which are entangled small round 
apoTe-Gke bodies. From this there radiate many fine threads which 
may or may not show knobbed ends in human cases of sctmomyco m , 
knobs are often not obeervcd, unleas stamed by special methods such 
as that of Wbesl and Chown. 

Following BostrOm (1881), it has usually been taught that the 
fungus u saprophytic, and probably dependent upon the preeeooe of 
some partiele of decaying Togetable matter lodged tn a hollow tooth 
or other ciannr Its normal habitat is said to be inside the husks 
oc sheaths of bailey and other grasaea. 

Iti wtode of ta^rext inh animaU appears to be throogh abiaaioQS 
In the mocous membrane, especsally of the tongue mouth etc., duo 
to scratehes with infected gtain. In awa it u generally stated to 
gum entrance on particles of chewed graana or mhalrd grain-duat 
which become lodged m abrasoos of the mucous membrane of the 
alimeatary ^nal, m a tonallsr crypt, or In the hollow of a canons 
tooth. It seems probable that the prcaeoee of such a forwgn partWe 
IS ELeeeauiy for the imtiation, if not for the progre®, of ths diaeaae 
Cceea are recorded of mf<^on hr means of dental instruments and 
of spbateis of wood 
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Colebrool. however points out that Bostrtm s orgamim w»s not 
the anaerobio Actinomycee bovia that tecma to bo the common variety 
m man that Harhitx has found tho actmomvml groim from 
straw to bo bamllary aerobes and that a delicate grower like Actl 
Eomycea bovis roqurnng body tomporature for growth and not tending 
to sponjate is unlikely to have a natural habitat outside an animal 
body At tho s a m e tune, it is cartain that in many cases of true 
actmomytxms (Israel Wolfi type) foreign bodie* have been found 
e g in one of Colebrook 1 own cases m one of Soltman s quoted by 
PoDcet and Berard, and in others. 

Although the mfeotion usually ooours through tho alimentary or 
lespimtory traerta, the fungus may effect an entry through the »lnn 
or through the gomtounnary ^item. 

In connexion with the relationship first observed by Israel in 
1878 and since then frequently confirmed between actinomycosis and 
canons teeth it is interesting to note that Lord has found m the 
canons teeth of mdividoals without actinomycosis, organisms which 
have the morphology and staming reactions of aotmomyces, and 
which have caused actmamvcotio omental tumours in guinea pgs 
moculated with the contents of fuoh teeth. 

Predisposing factors ->The»e are 

1 Occupation The 'diteaso u usually met with in men associated 
with the farming, stevadonog and com>oha£idlery mdostnea. 

2 The lodgment of a parbole of gram. 

3. Sox The affectum a about twice as frequent m men as in 
women This is the commonly accepted statement based on former 
groups of case* but Colebrook found it in hij oases as common m 
women as in men, and m town dwcDers as frequently si in 
agcoultonsts. 

i. Age. Aotmomycosis is commonest between the ages of SO 
and 40 

Distribution of the leelons,— The fungus may attack any 
organ but it shows a ipetatl tondenoy to spread in imues of tho 
connective-tuaue type (areolar tissue fibr^ tissue bones, and 
muscles) Tlo commonest nte in man is near the angle of the 
jaw ra cattle in the tongue or jow Usually the disease first m 
Tolvee some part of the UIngu^ gastro-mtestinal or respiratory 
tracts bat primary cates hare been obaemd m the sbn and the 
genito-urmary organs, e.g m the kidney proetafe and vsgnu. 
Beeondatav other by local spread or by metastasis, any tissue or 
organ may become mvolved — pleura, pentoneom bone*, fiver and 
e%tn bram 

BchUnpe recorded 100 cases of which 80 were in the jsw snd 
rnk The combined list of 430 case* collected by lUirii in J802 
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and Loith 5n 18&4 ihowi tt® loflowinj diftnbataoQ (Htmt bt* 
added 61 additional abdominal ca*»)' — 

) 65-75 pel- cent 

D3 21-60 

ff7 13 23 „ 

II *HiO - 

28 6«l „ 

430 100 


Colebrook a 2 Cun wer< dawfied tbna — 


Sit* 

bo. 

tinea 

1 DLUxm RmuU 

Face and neck 

10 

7 8 

1 0 emad. 1 died from cerebral ab- 
1 H«sa by direct extraakm through 
, rranial base 

Thorax 

8 

0 3 1 

1 7 ditti, 1 tost 

Abdomen 

t 

1 6 ' 

! 5 dkd, 1 tecorered- 

Dorsum of hand 

1 

1 

RtCTweed cwnpletely 


Theto fignrea oonBrm tb« anal expenenea that (1) the diaeaw u 
oommoMt m tb« ftee and neck, aod (2) tboraoo and abdominal caaa 
an onallj fatal. Bat both then opuuona may be aomewhat modified 
if Bchlaoagere ca^^eation haa wei^t^ that aoma eadf caaea andng 
IS the appeodix alone an probably cojed b^ appendiceetom^ mthost 
bemg reoognijxd. 

Kqrbld uiatqniy. — At the aite of mfeotKm there u a chronfo 
mflajnmatory proceaa, in whtcb «man nmsd IjispbocTte-lIke ceQa are 
unallj aeeo. Thia area u aoon tnmraoded b^ a firm fibro-ceOnlar 
tocie, and tbeie eniQea a psdoal mvaaum of the neighboamg ecainee 
ttre-tiatiM planea, irrth hard lampj mtaaea of ohrooio mfiammatoiy 
matennl thu maj take the form of a gcDeral diffom brawny mfiltra 
tion with fn-defined edgoa, or of a definite oollechon of tnmonia which 
display at fiivt a coooth, regolar miface and a dense, nmform 
ooniietency Beeondary pyogenetio mleclion u a commoei and, in 
internal organa, an ontitaiuluig feature the at u c eaaea bunt aod 
discharge the chapaetenstie granolar and viscid exudate, so that 
sventnaHy there re mamt « widespread and amua-riddled diffose maaa 
of nodolar infiltratiQQ, with a more or len piofnae pumlcnt discharge 
MIcroacopIc examination of a section show* a mTcelnun 
of radially arranged btanohiug filamenta lymg m each softeited area, 
and imroundcd by a nme of fibro-ceflular tame. The amui walls ara 
Used by grannlatian tmoe whieh cootains many pepper grannlea.” 
In the purulent contenta of the abaceaaea, or in the diicharge from the 
■inasea, theeharacteristkbraDQhiiig&lamentaare seen. (Plate T7 Fig 1 ) 


Head and neck 
Tongoe 
Abdoraeo 
Loi^ 

Sldn 

Doubtful 
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Colebrool ttiggwt* a» a roQgh t«*t that iom« BGipeoted jm* ihoTild 
be Bhaten vigDroofllj w a teat tube mth water the ordinarj jmi 
eleoeuta are then broken up or emolBifietl the tctmomyeea thrcdi, 
i£ pment, are not fragmented and are Been, xn holding up the tube 
to the light, aa cream-«)lotiTed sphtmcal bodiea aboQt ^1 m 
diameter which qxncUj aink to the bottom oJ the tube. 

On slightly sqnoenng Buoh a granule between a microecope £ide 
and corer-glau and ennuntng omtained under a low power ohjectire 
the charaoterutio ray fonnatum of clnbt may be aetn between 
an outer sbdl of maaaed lenoooytea and the inner core of the granule. 
On cruahing ftoihei and Btaimng, the core is Been to be oompoeed 
of a tangle of Glamenti, whioh retain Oram b it&in rather irregularij 
But, in spite of thifl ftatement, the examintr most not be disappointed 
if he tails to find clubs actual definite clube are not orual in 
human ossee, the granule being merely an irregular mass of filaments 
OUnlo&l faatarea* — The general aymptom* are often 
very vague unleas an important organ be mti^ered with so that, 
d the disease be m an mtcma) part of the bodv diagnceis mar be 
difficult until the tumcui beeoinee large and palpable, or tmtfl the 
fungus IS found m the sputum or other egecia. The Tictim preeenti 
slowly piogresnro weakneBs, anjrmia, and wasting^ often alb^ with 
ferer of a tuberoulous type, and when questioned may giro a Ins’ 
toiy of exoployment inToI^g the handling of eon or the inhslatiou 
of gcitu*dust. There U no tenderiMes, and may be no pain when the 
latter exuts, it ts often nsuralgio and due to pressure. 

If the lesion ts vuible the conditions deacnbed under Uorhid 
Anatomy appear namely a diffuse tumefaction of a firm iuflltiat 
mg ^pe nodular m placet, in others softeiimg and exuding tie 
pepper granules ” in a vttod and sometimee watery medium. The 
ovftilymg skin becomes mottled and purplish. True suppurattou and 
lymphatio odenitas are sbeent unless eectftdaiy mfectioD by pyo- 
genebo organisms has taken place. 

The disease spreads by contmurty but occasianally m^ades a 
van, and then may cxhaVat melastasii 

In special sites — 1 In the kead and neei which Is by 
far the commoneat seat of the doease, the infection nearly always 
commenoei from a canons tooth or from an abrasion of the mucous 
membrane. Thence it spreads to the lower jaw and cheek, tboogb 
oocnsioually it may extend to the tongue, upper Jaw vertebral eolumn, 

or even the base of the skuB and hram. The disease purxnea the course 

deacribed above multiple ahooesees, discharging sticky exudate^en 
containing ** pepper granule*, are fniroed in a mas* of diffuse or nod^ 
Inr redoratimi. Bitnultaneous dcatmabon near the primary foco*. sm 
spread down the planes of the neck, occur until perhaps finally the 
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naobei tb« medostmA, leftTing behind h a denw, gbrcns track 
of dutorted aod nodolar eoar It may erteod from one nde of the 
iMek to the other Stifineaa of the neck and diSenltj m ffwaJIovmf 
and breathing may recnH. The greet Teasela are BnmroDded, but 
uoallj e«ape, thfrn gh PonAok, Sohlange, and others hare recorded 
case* of erodon intn the jngnlar reana and geonial metaatatio aetmo- 
mjoobo ** pywnia.'’ 

li the diwain e&ten at the angle of the month ti may lead to Tery 
extennTe deformity as in a Chineee seen by the writer m 190S. 

i. Tht cbiorteru — In the alimentary tract below the pharynx, 
primary cases hare been reported m the csaophagns by Mlknltni and 
othtra, bat they are rare. Sunilady the atomach and small gat are 
relativTly as oompared with the targe mtestme. By far the 

greater pro p ortion of gastro-mtastmal oasea ocmr tn the region of 
the iwimm, appendix, and — colon. The ehiaf growth u in the 
snbrnncosa, where it oommencei as flattened, greyuh nodalea owmg 
to early aeeoodary mfeetion, •oftoung and destractum are early and 
exteniiTe. The pentoneam aoon becomea mrolved. Dense adbe- 
atons form beooma nddled by the disesue, whioh that, preceded 
by adhexkni, spreads to aO the suxansdiDg sUoctmea and argans, 
penetstmg any ranety of basoe, ew bona, until rt may ohnnately 
reaeh the abdominal wad and pecfointe rt throogh many fiitnha. In 
Uka manner the abacecKS may bust mto the bladder kidney or 
pleojn. Fecal fietule are not mfreqoeot, bot mteatinal obstmetian b 
a rare eeqoeL 

ClmiaaDy the ngos are, at first, mahuitnbon and eecandary 
sometUDes tmgolar fever and some mteitmal cataoh, 
followed eoaner or later the dsoorery of a hard bat Ohdeflned and 
nsnally tnmonr which may show areas of ■enu-flootnatioa. 

The be co mes more marked, the Lie^j ulmr fever more con* 

stant, and later the himp may burst on the rnziace, nsnally in the 
csMal region, and dtsoharge the ray fongni. A comparatiTely tr e q nent 
o ceimen oe is that appendioectomy u performed for sabaente appei^ 
dkitis, the woond perhaps heals for a month or so bat then the patient 
retams with a maas m the ileo-cccal region wbeh u fonnd to be actuu>- 
myeotM] almost certainly the sppendiz was mfected with the strep- 
tothnx from the begmmng, bat this fact was not tecogDixed in the 
first irtilaiice, The brer u most freqnmtly ths teat of secondary 
deposits, which suppurate and grve ike to ixtegulai-ahaped abscesses 
with wads of varying thickDess. Local penhepsHtu may occor 
3. Tit mjHrxdcrj tract— Long infeotjon may sometnoes be pnmary 
and das to mhalation, or more asoady secondary by direct spread 
from disease m the neck, medtastma, or abdomen. It manifests itself 
as a destroctiTo broocho-pneomoeiia with penbronehial oodnles and 
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dUfl, ioftcMd arcM oft«n oomhnwd wttt InterstaU»l fibroa*. in a 
few cues the fibrcms u the ptedomm^nt chermcttST Doung thu 
eaciier stage local physioal Bgm are oftea waatmg, and the e»e»l 
lymptoms mdeternamate. In a patient seen bv JIcQaym and the 
TOtar rspuUf progreearve emaciatiaa and weaknew were the oclj 
aaoei tamed Kigna, until the chanoo expectoration of a nngle pellet con 
tammg the micro-organiam led to a diagnotii. Later the long beconwe 
oontrairted, and the diameter of the chert on the affected cde maj 
be d i ro i m a h ed. The diaeaM extenda to the pleora, giviag n#e to 
adheeiana, and aometunee effonoiL It ermtually roaches and per 
foimtee the thoraoio wall, djaphragm, or penoardnun. In these later 
■tages the temporatnre la higher and mote oonatant. Pam, mght- 
Bwoata, and repeated hemoptyiie may be preeeiit, and the phyncal 
cgna of polmociary dieeaee are more obrloni- The tpatnm ccctami 
grannies of myoeimm and endeooee of long necraso, althoogh elart» 
fibres are frequently absent Bat m the longs several itieptotnches, 
other than those of true aotmomyoosu, may be foumL 

In the larynx, actmomyoosls n usually Moondary to disease m the 
neck or month, but oasea have been recorded m vUeh it appeared 
to be pnmary It generally oonunertoes a» a penchcndirtfa. 

The psatte-urtAory iroct m any part may be veeandarily ioTofred 
m abdoQu^ actmomyooca. Pomary cases have been reported h 
the kidiiav phsstate and vagtma. 

5 The htras* are never the seat of pnmaiy aetmofflyeoeit. Thoes 
moet commonly invaded secondarily are the lower jaw vertebr®, riH 
and oocasiooaGv the upper jaw and the base of the skuB, They 
undergo cxteniiTe eroeum, whkh la not, u a role, associated with 
an/ great amount of new peoosteal bonedonnaBon. In a lew cases, 
however this has been cousdexable. In the spine, angular corratore 
haa been reported the memnges and the eord usually eecape, though 
there may be intercostal neonlgia. 

6 Although the $hn is mote often BeocmdanJy than pnmatfly 
mvolved, immerous cases are on record in which it was the nutial 
nte of mleotiocL 

7 In the toague the disease takes the form of a dense fihrocs iofiJ 
tratioa ( wooden tongue of cstUe) with or without multiple nodules 
andabsoeatoi. (Plato 77 Fig 1.) Bat this variety if very rare in man. 

8. The brain may be invadri by metastabo depoota, corned to It 
by the blood ressels, or as in PonficL s case by spreod from the crsnisl 
The alwoeese# are in the white matter are us^Oy^i ' e and 
are surrounded by arf« of cerebntis and memnjiitij^ r '•dop- 
ment may be comparatml- -« and occupy onlyl . 

9 The bteri *nd pec^ ~ be invaded V 

mycous» 
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Diii^ods. — The diwue miut bo di5o«inti»ted from — (a) Ta- 
bercolotu, eipcaally tnberculooa IjrmphidflnitM and penadcmta. 
(i) Carmnomt (c) aarcom*. (d) flyphffia. (•) Ohroruo abaoew. (/) 
Chttmio or anbacuto appendkatla m wad caaea. (p) Ohromo glandan 
of the ahm and nbcotanooiH tinoe. Tho foUovuig pomta wiQ help 
in ita diflerentiatioo — 

1 The hiatoTj of great ohromoitj and expoanre to mfeetion. 

1. The alternation of Tory denao mfiltrataon with mnltiplo aemi- 
dactaatiQt; areaa. 

S. The amna-nddlod oonditioa, when preaent. 

4 The gradoil merging into the ■□stmnding tuanea. 

6 The mottled bloah ootoor o{ the «Hn otgc the aoftened areaa. 

6 The fact t>i*t the lymph-^anda are not affected imleaa aeeoadarj 

pjogeoeUo mieobon haa anperrmed. 

7 The large aue of the area inTolred oompared with the email ue 

of the ttunoor 

8. The eharaeter of the exudate. 

6 The dugnoeu la rendered cartam by the dtaoorery of the ohai 
actecdfbo oigamtnt n the diachargea or in the granolabon 
ttaaoe. 

A method of aenun dtapiotu depending upon fixation of the oom* 
plement haa been employ^ btrt the naolta hare been vanable, the 
oegabTe reaction boiiig oapeouDy onroJiable. It ie apt to gite a 
nogattre reply in mild, though definite, caaea. 

Pro^oclfti — Aa regaida hl% the ontlook a not ao hopeleaa aa la 
aometnnea rtated. Bren untreated caaea oceasoneHy though rarely 
anTTiTo, and althoagh the death-rate ia high amoogit patienli tnb- 
jeeted to txeatmeot, a oouderable nnmber olbmately reoorer The 
prognoata ta worae if pyogeaetio mfeotion be added, if entrance into 
a vem and metaalana ooenc, if important organa become inTolred, or 
if amyloid degenerabon fcdlow aa the reanlt of mfeetum with pyo- 
gcnetio organiama. Death reeolt* from exhaoation, amyload degeneta 
tion, or apread to a rital organ. The prognoaia ta wane In mternal 
than in mpetflctal eaaa«, and ia eapedally had m thoracic caaea. 

The k>^ lesona may pemat bi yean, hot if treated may nib 
matety heal with concdarablfl deformity 

Treaitinant, — Chief reliance moat be placed on the admmiatia 
tlon of Urge doaea of potaatntm lodtde, crren more 200 gr per 
diem being neeeaaary m many oaaea before any therapenbo effect la 
aeea. It may be given by month or by mjeobon. The aurgeon ahould 
be prepared for the pain and nae of tempentnre that may follow ita 
exhibtbon, ahonld alao gire it in hi^ dflation. 

Mtrcatial mj e c tion a hare eomettmea oanaed apparent imptorement. 

In^eobocia of lodipin (1 per cent.) have been oaefol in one of 



ACTINOMYCOSIS 

tmall, »ofteaied arew often combined mtH mtentitial fihroau. In « 
few oMQi the Sbroau u the predommant character Xhnmg this 
earlier stage local ph 7 *aoal aign* are often waotmg, and the goiwiaJ 
STmptoma mdetermmate. In a patient eeen bj lIcOaTin and the 
writer rapidlj progreenve amaciaticiJi and weaknetti irwe the tail/ 
aaoertamed eigne, until the obaaoe expeotoratian of a single pellei con 
tainmg the nucrcMxrganam led to a diagnoos, later the long becoiwe 
oontraotod, and the diameter of the cheat on the affected aide may 
be dinuniihed- The dieeaaft oxtenda to the plcnia, giving nee to 
adhesiQiu, and eometimea effocon. It eventojdlj reaehce and per 
foratea the thoracw waD diaphragm, or poncardhim. In theae later 
ategee the temperature la higher and more ooostant Pam, tught 
awaata, and repeated hrnmoptyna may be preaest, and the phyocal 
cgna of pulmonary diaease are more obvioua The aputnin eootams 
grenoloa of mycelnun and endenoea of long neoioaii, altbongh dasbo 
three are frequently abeent But in the lunga aeveral itreptotriche*, 
other than thoee of true aotmomyooaa, may be found. 

In the larynx, actmomycosu u lunally aeocmdary to diaatM m th* 
neoh 01 mouth, but casee have been recorded in which it appeared 
to be pTuuazy It geneoHy eominemces ai a pan chop dntii. 

L Tfaa ^Uo^ftanry (rod m any part may be eeoandazOy mrolred 
m abdomi^ ootmomycotia. Ptunaiy eases hare been reported In 
the kidney prostata and ragma 

B The 6o*m are nerer the teat of ptnnaiy actinomycoiia. Those 
most cominonly Invaded aecondanly are the lower jaw vertebr* ribe, 
and occaaumstly the upper ]aw and the base of the ikulL They 
undergo extensive arocton, which ia not, as a rule, oasoouted with 
any great amount of new periosteal bone-fonnation. In a few cases, 
however thU has been oonndeiahle In the iptne, angular curvatnrt 
bfti been reported the memngea and the cord usually ewiape thou{^ 
there may be mtercostal neuralgia 

6 Although the si*n is mote often secondarily than primarily 
involved, n um erous cases are on record in which It was the h i ftitl 
site of mfeoriou. 

T In the tongue the disease takes the form of a dense fibrous infib 
tiatlon ( wooden tongue of catUe) with or without multiple nodules 
andabsoe»ea, (Plato 77 Fig 2 ) But tha ranetyU very rare in roan. 

8, The brain may bo invaded by roetutatJo deports, earned to ft 
br the blood veasels or as In Ponflek a ease by spread from the cranial 
base. The absceesea are m the white matter ate usuaBy multiple and 
are surroanded by areas of oeTtbntis and menlngitu. Their devel^ 
ment may be coraparatiTely rapid and occupy only five or lix weeks. 

9 The ieart ead perroonfiiow may be invaded in thoracic actiPo 
mjtoeis. 
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Dln^otlt. — The dieecM miut be diSsrentUted from — (a) Tu* 
hereoloek, especuOy taberculoui lymphadenitu &nd penadenitU. 
(6) CnOBCrmt. (c) Sucom*. (d) flyphila («) Chrooic abaoeM. (/) 
Chronio or inbcciite appendratu in ceoeal cues. (9) Ohranu gUodea 
of the ihin and ■abattaneoia tume. The following poinU will help 
In iU difieimtiatloQ — 

1 The history of grant ohionicity and e xp os ur e to mfeetion. 

i. The alternation of Tery dense inJUlration with multiide temi- 
flaetnatmg areea. 

3 , The tmns-nddled oondiboo, when pa a ent. 

4 The gradual merging Into the fnmnuiding tissues. 

5 . The mottled hlmih ooloor of the ahm over the softened area#. 

0 The fact that the lymph'^ands are not aflscted nnlese seocmdary 
pyogenelM infection has anperrened. 

7 The la^ am of the are* mvo^ed eompnred with the small sue 
of the tumour 

B. The ohaiaeter of the exudate. 

9 The diagnoos ta rendered oertam by the dtsarrtiy of the char 
aeUnsbo orgaiuam in the dwohaigea orin tlM granolatKm 
Uarie 

A method of serui dto^non* depending open fixation of the eom* 
plament has been emf^byed, btit t^ rwnlu bare been rmaable, the 
negadre reaction being espeoallj mxKCahle. It is apt to gire a 
negatrre reply In mild, thoo^ dafimte, casea. 

Progilo*ii^-**Aa regards life, the catiook m not so hopeless as a 
sometunes stated. Bren untreated casee occasionally though rarely 
amriTe, and although the death^te is high amongst patienU sub- 
jected to treatment, a oonudoable Dumber ultimately reoorez. The 
prognoats ia worse if pyogenetao mleotion be added, li entrance ntto 
a Tern and metastass occur, if unportut organs beeon» inrolred, or 
If amylnd degeneration follow as the result of infeotmn with pyo- 
genes oTganisma. Death results from exhaustioa, amyloid degeneim 
tion, or spread to a vital organ. The prognoSM U worse in intsmal 
than in superficial oases, and is especially bad in thoraeto oases. 

The local lesioas may perost for yean, but if treated may ulti 
mately heal with oonttdenble deformity 

Treatment,— €hief rebanoe must be placed on the admhustra 
tion of large doses of potamum iodide, even mors tti«n 200 gr per 
dkm being necessary b many cases before any thenpeutto efieet la 
seen. It may be giTen by month or by bjeotioa. The snrgeon should 
be prepared for the pain and ns* of temperature that may follow its 
exhibttioii, and should also gtre It m hi^ dihition. 

Meicunil injeotian* hsTe sometimta caused apparent improTemeut. 

ln}eotiaiis of iodipin (1 per cent) hare bew useful in oce of 
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my Ciaee LooaI injectaotu of iodoform etonlsion in TMeiin have 
proTod »emc«oble 

"Wlierevcr po«ible, locally anigic*! mcaanre*, inch aa eianon, or 
froe inmaion and gentle onrettago, moat bo practised. 

Pataacmn iodide comprtases haye been used, but ordinary aaeptio 
or antisepho dreeamga are preferable. It n important to poetpone 
aeoondary pyogenetio infection aa long ea poaoble. hashing out of 
the fiatnl® with hydrogen peromdo i« of value. 

Daily local mjectaona of potaasium iodide (1 per cent.) mto diSerent 
parti of the lemon u practieed by Rydygicr have been followed by 
definite improvement 

In my expenenoe the beat treatment oomate m the combination 
of aurgioal meanrea with the very free admimitimtion of potajanim 
iodide both by month and by local mjeotion. 

If the organtam present ibowa a praferenoe for anaerobie conditions, 
free incisiQn and the nse of hydrogen peroxide are mdioated. 

Afl an adjuvant method erf treatment the patient may be lubjccted 
to a comae of vnoones they are beat prepared by gnoding an aacCT- 
tamed w«g^it of dned coltura. Dooee of 0*001 mg may bo u#ed at 
the commenoement, and may be moreaied gradually to 1 mg at 
interrala of 7>14 day*. At the same time vaccuM may be given 
againat concomitant mioro-organiama, if preaenU 
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By BREVET-COLONEL J W WEST QM G M Gh 
R AMC 

Trauxtb is an extremely feUl dieeasa, doe to the introdnetion into 
tbe tssnei of tke tetanoe badlhtt or rU ipore, vlueH ebbonte* 
at tbe cite of Inocolation a torin poeccaKDg a cjiecial celeo- 
tire action for nerre ttxmea, and prodnemg ejmptoms doe to 
an mereaaed tone m tbe voluntary miac fea with tonw and ckmie 
■paam^ 

Hiatory — ^TKia diaeaae haa been rnoDgnued for eentmiea and 
alao ita conaexian vrth vottnda and ita fatal ehanetec. 

In tile Dev boa It bai at tonea been a my teoom diaeaM. In 
the 'Went Tedi* Idandc rt azaoted a heavy toU amnmert negro cHl 
dm, and nearer home, m the 'Weatem Hebodca, the imidenoa among 
mianta vsa very high nnttl antsaptio precantionB vere taken to 
premt cafeebon of the ent unbilical cord. 

lie oceitrrenoe in var a largely determined by tbe tomin of the 
hcatiStiea thua, in Booth Africa, vhere the flghbng took place over 
vir gin pactnre'Iaod, the acaroely exuted, vhenas in France 

and Flandera, vhere the c ount r y la agnonltmal and bearUy manured. 
It vac rery prevalent. But even ow areac of ounored land, aa 
vac noted in Uanohtiaa, Flandera, and Eavt Africa, the liabditT 
to infectum vaoed greatly 

The charaeten of B tetaai and the hictory of Ita diccovery are 
diioaBHd at p 81 

In 1093 tbe preacnce of the toxin vaa demonstrated in the cen 
tral and penphoal nemrus cyctems, but it vac not nntQ 1001 that 
the vmk of Uane aod Moeax, and that of Ueyer and Rancom, cboved 
that the toxm vaa bancfexred to the central nerroui ^rctem by vaj 
of the motor nerree. Hut path along which the toxm trai^ to 
reach the central nervuiu ayatem la meet important, as fv platnmg 
the IneobatloQ pcrvsd, and also from the point of viev of tr^tment 
by antitoxin. 

The earlier work which ahowed maeroecopio and microecojae 
changes of an m&anunatory nature in nervea near the rite of a vor^ 
cannot now be accepted aa aatulactory evidence of the pa»age of 
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toxin through the nerve*. Further there aro no change* m the 
cells of the central nervoos a^tem which can bo conndered pathog 
nomonio of tetanua. 

MeTeir and Ransom were able to show that after inocoUtioB 
into the hind leg of a rabbit the toxin could bo demonstrated In 
the aoatio nerve They proved also that it m only motor nerve* wiuct 
oonvey the tomn and never the eensory nerve*, and further thut 
it actually pane* by way of the aiiaKjyliiider and not by the lymphatic* 
of the nerve 

Mane luid Morax showed that tl 4 t paasage of the toxm required 
an mtaot axia-cylinder for if degeneration was set up by sectoon 
of the nerve prior to moculation of the toxm the nerve anuid not 
take up any toxin. If the section was done just before inoculation 
the toxin could be demonstrated m the distal but not m the proximil 
portion of the nerve, showing that the toxin was not carried by the 
nerve-capiUanca but by the axis-cyboder* 

In 1^0 Behring and KiUaato proved ooncltrsively that, under 
the protodaon of an antitoxin animala could enjoy an immunity 
against the tnnna. 

Habitat of the tetannt tmoUloi and mode of Id 
feotiOD — Although tha baallo* of tot*nus is said to exist as a aspnr* 
phft& is the of man, this hu never bees dehsiteJy pmTed. 

It lA, however constantly present m eertam hexbavorous animals. la 
horse* it u atmoet invariably preeent and m catUe if the atiunal it 
over two years old, but rt may bo aboc-at from younger animal* 
(Romer) This account* for the prevalence of the disease In 
vetennarv practice and its oceorreDce from wounds received in the 
vicmity of Btablea. The organism i* ocmstantlv present in garden 
earth road dust and manured country generally 

In Surgical and medical practice case* have been attributed to 
the u*e of imperfectly sterilixed catgut (Richardson) of Infected 
gelatin used for fuemoetasis in aneafjsins and m India sereral cue* 
have occurred after the lubcutaneou* or mtramuicular mjectioa of 
qumme 

The organism a probably unable under ordinary conditions to 
grow in the tissue* of the body Although a stnet anaerobe it nay 
grow m an open wound provided there » a mixed Infection present 
and a certain amount of dead and neerotio tissue. The ordinary 
pyogenetic organisms, by using up the available oxygen, secure the 
conditions necessary for growth Conaeqnently war wounds pro- 
duced by modem high-veloaty miasDea, where the mfeetion is deeply 
implanted and other organism* are invariably present with arr^ 
of dead end damaged tissues and retained foreign bodies, providfl 
an ideal breeding-ground for the tetanus barillas. Bo when bos 
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tflitli;* Uk« pkce qtm & coltivited md mmured cocntiy 

tl» dueuo is certain to have a bi^ Inddence. 

Althongh ao-canod ca«* of idiopathio totanas h*TB betn d«cnbed, 
there is, in all probability alwaya tome breach of furfac* throng 
which tba bacHlas gains entrance 

During its growth the tetantn baolliu pcodocee a powecfol tomn It 
IS Interesting to note that ToDoch has identified, from matenal taken 
from a tetanus case, badlli with terminal spoief which are morphologio- 
aOy rodlstingmshabla from the trtanaa bactHoi yet are non-pathogenetio, 
aid from eerologieal evidenoe are not the true organisms of tetanus 
He baa, further identified three antigemo trpe* of tetanu* badllus 
TuHoch drawi apeaal attention to the wav m which BadRua tpongewt 
axBsts the growth of the tetanra baoUoa m the tuanes. 

Inotlbatlon parlod, — In the unmodified dnease, where no 
prophylactic doae of antaUtairio aenim hai been adminatered, the 
mcubatian period ia faiiiy constant. 

In the Pranco-Qerman War of 1870*1 before the day* of pre- 
phTlnus, 80 per cent, of the caeee developed BTrnptoms within a 
fortnight after wonndmg only 10 pet oe&t. had an inenbatkm period 
of over fifteen day*. In the first 180 caaee treated m home hoepittlB 
danng the Ute war before general prophylaxis was introdored, 76 
per cent, developed eymptoms within buiteen days, and moat of 
the oaaea o we red on the tenth day But in aome cast* an incmha 
don period of one or two daya haa been noted, and in othen more 
than a month. After the mtiodoctuin of umveaal poophyiaotie 
me of aermn, the meubation period of the disease was lengthened 
at the same tune its type became milder and its mortality wu 

In the Amencan Civil War before prophylam* was med, only 
8 1 per cent, of Amencan cast* bad a longer incnbatum penod than 
twenty five day*, whereaa SI 7 pw cent of Bntiah case* during the 
recent war ocouEred after that day (Cunumns) 

Taking a aeiia of 1 490 ease* which occurred in France and 
England, the largest number developed symptoma on tha eiereiith 
day with othv hi^ peaka on the chart on the seventh, ninth, and 
fourteenth dayi, and after the fourteenth day there was a rapid fall 
The time mtermung between the date of infectaon the initial 
lymptoms is the tune required lor the toiin from the wound to travel 
thiou^ the motor nerve* to the oella m the central nervoTHi avatejn 
this may account for the short incubation penod noted m some oases 
of eephalle tetanus where the nerve-path is short 

BymptoniB. — Snce the prophylactic use of antitetanio serum h«« 
become so frequent m wound* where tetanus is likely to atiae, a new 
type of the disease has been peoduoed, and consequently there aie 



TETANUS 


923 

two separate groope of B7Bapt4>iito to be descnbcij— tBoeo occumug 
m unmodifitd teUnne, arid thow atising m a patient 
protected by ecroxtu 

PreiTionltory symptomi, — For tncceenfol treatineni, early ro* 
cognition of totanne la moat unportant, Unfortunatelv bv tte tinM 
triamns wiuci is often tiie first appears, the 11 fuHy 

developed and the toxm haa combined with and damaged tterve- 
oells, and Bermn tre&tzaent wfll have loct muoh of ita efBcacy The 
early obeervatioti, therefore, of premomtory aymptoms is very neoea- 
aary E- Elver who himself enfiared fitjn the disease, snppliee a 
list of these warning eigns and aymptoma. They are not all necct- 
asrJy jnesent in any one case, bnt some of them are present in most 
petjents who develop the disease They mchide sleepleeBness, and 
distrwBing dreams or detinum difficulty in nucinutaon dne to ipesm 
of th© sphincter of the bladder temporary giddiness, violent heed 
ache, excessive yawning an anxious facial expression althongh no 
nans sardomcus has as yet developed tremblmg of the tongue, 
which may be pnt oot to one ode profuse sweating, and darting 
pam in vanous ctnations throbbing of artenes, sltl^ti^ the Hmb 
is elevated and shght jeikmg following prcasuio on the ficxor tectdons. 
As later premcmitcty avmptoms Elver nteuibans jnereased fiow of 
saliva, refiex cramp of the oesophagos, njstagmns stablmraa, spas- 
modic coogfa hrperacoosf, tremors, and doruo spasms which are not 
painful and may not attract attention To these may bo added a 
temperamental ehange m the patient with a tendency to l^eotoe 
quarrelsome, and also severe rititch m the side. 

In some cases the toxm of tetanus reaches the spinal cord pnmanly 
by the nerves which are m connexion with the seat ol mjmy 
and hence the mnsclea m the vicautY of the wound wiD first be affected 
by spasm ( local tetanus) The patient may complam of stifiw** 
or jumping of the pert and In all wounds mfected with suspected 
material this aympfom should bo carefully looted for at each 
dresBing 

These early symptoms in the neighbourhood of the wound are 
however most common in patients who have been partially protected 
by a prophvlsctio dose of sarmiu 

Sign# and symptoms of unmodified tetanus — The onset 
may be heralded I7 chiDy feelings, or by a definite ngor But the fli»* 
symptom commonly noted is tnamus. The patient eomplsfns o{ stiff' 
ness of the jaw or inability to open the moutb {“ lodejaw ") Tb^ 
this is due to fjwm of the masseter muscles can readily bo verified y 
palpation of the mnsdea, or by introducing the finger into the mou^ 
when the tense anterior edge of the muscle can be feh About tw 
tame time or in some instances eaiEer them may bo stiffness and 
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pun ftt the b«ck of tbe neck. Otba groope of maaele« then become 
■occneiTelj aSected the recti abdomhui are early tinted to he 
tense and rigid, and next the back and lover ei lremlU ee become 
mrolred. It ts an uttereating and important fact that the hands 
and forearms tend to escape At this stage, or in some caaes earlier 
the mttsdea of deglutition become a&cted and the patient expen 
ences great difflenhy m ewallowuig The face aasnmes the typical 
expression, vUch has apUy been oaOed the mas nrdonicas the 
erebrova are laaed *J>d the angb* of the month diavn cot. 

As the dtseaie progresses the mnaolea vhioh at first are tunply 
In a coT^itaon of increased tonoi become soh]eci to paroxysmal spaama. 
In the earlier stages these apasma appear only on stimnlatian the 
stunnhsi being oft^ of a Tery tDVial nature, enoh as a dran^t of 
cold a sndden noise, ot a touch on the psbents bed. lAter 
the ipanDj ocoiu vrthont any special proTocaUon. In seTete spasms 
the patient may aanone the most cixtraordmary attitudes The 
poverfnl mnacles of the back being alvaya rrmch afieoted, the 
most oommoQ atUtnde ts that of opothotonos, in which the back 
ts arched to tooh a degree that tbs pabsat may he sapported on hu 
he^ aid the ba^k of his ‘^e eonditioos of plenrothotonoa 

and where the patient 0 bent laterally and forwards 

respectively also oocor birt less fieipuntiy Extreme snfienng 
II pxodooed by tiuee spasms moselea raoh as tbe recti abdiwniius 
may be ton, aotoal oawoiw fractuiee have taken place. 

Daring the sarorea, owmg to tbe spasm of the doaphragm and the 
intercostala, the patient 0 onabte to breathe and feels as If held m 
a TKe, and marked oranosu resnlta. The epasms are foUowed by 
profoBe sweats, rivaliowing becomes mcreaaingiy diffionlt, and, aa 
a role, the patient on only ingest Bipnda. Betention of anne and 
oonetipaticai ocenr from the increased action of the ephineten, and 
the attempt to psM a cathet® nsnally preaprtatea a spasm. The 
anne 0 scanty stm^ may contain albmniD or blood. 

In the worst eaaea spasms may occur every few mbnites but 
m others at half hoozly or hooriy mtervala. In some esses a temporary 
improv e ment 0 sotM on the fomth day freqaently feflow^ by 
relapea. 

From the eatCest stage of tbe developed disease all the refiexza, 
both toperfiaal and deep are incrcaaed. Babindd s sign can be 
eBoted. 

A most distitoEng featore of the disease is eleepleasneai, which 
can ha overocme only by dangeroos doses of aedatives. Fever la 
rare and, when present, can nsnaJly be accoanted for by tbe con 
dltian of tbe woond, bat jut before death hi^ tempeimtnrM have 
been recorded. The pnlse-nte ia always accelerated. In many cssq 
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death entwa m from fiyo to aerren d*ja the mind remaming gmte 
clear until near the end, and tb© patwnt heiug folly eonacioTO of hu 
senotis couditian 

Other and rarer combinationa of aymptoniB may anse, Thov m 
yTmnda of the head and face the facial nery» may be paralyaed wKJe 
other parti of the body are Involved m spaem Uroally only one 
facial nerve ie involved, bnt m aaeocoatacm with central woonda of 
the head both may bo affected. In iroimde m the neighbourhood 
of the eye ooulo-motor paralyna may be the fii»t avmptom the 
third nerve ia moat commonly involved, bot the ioortii and ciffc 
may be affected aa wall 

The dueaae does not mvanably a**um6 the acute typo jwt 
doBcnbed, and chronio caaea oconr even m unprotected subject*, 
where aptfina occur only at long mteiraU. Theae ca*« ihow a 
tendency to relapse When recovery tat« place, atiffncaa and 
<vmtraoturee of groupa of muacfea may pemiat for prolonged penod* 

Symptomt of modified tetanut^ — Tba type of the diacaae 
correaponds to the eaperrm'fntal tetanua produced in animal* by the 
m^ectaon of tetanus to^ Here the ipaam cominentiea at or may 
remain confined to the cte of wound or motnlatios In man thie 
type usually oceurB when partial proteobon has bm produced by 
an injeclaon of antitetamo aerum, bnt it ts not unknown in the tn>- 
protected subject In tbe moat lavourablo caaea the disease may 
remain locaiixed to the wounded part but m othem may pass on into 
the conditaon deecnbed under the generahred diseaee, and henee 
treatment m these caeca ahoold be carried out energeticall) The 
patient commonly complaina of pem or *tiflne«» in the part eapeoaUy 
on eTftrtxin, «Tid the tpasm can be aggravated by local •timiilation. 
The prognoaia m these caeee la much more favourable than in case* 
of descending tetanus where the maswtew are fiat Involved. Huntig 
the late war there was no mortality from local tetanus (Bruce) 

Dlagnoaln. — When tetanus is folly developed there is no dilfi* 
ciilty in RTrivmg at a oorreot diagoode but the earher mani^es^atioQ^ 
end atypical varteties of the disease, may prtsent many diffkmlties. 

In war wounda, expenence has led ns to watch for tbe early *ign* 
and 8yinptoms> but in civil practice, where the disease is not antra 
pated, these early premomtory symptom* are llWy to escape tioticr 

Tbe conditioBB for which tetanus » mcrtt likely to bo mataktn 
are — 

1 Local co»dUion$ producing spom tA« mattticr awl difficulty 
In opening the mouth such a* affectionH of the parotid glsnd, un 
erupted wisdom tooth or canes of the teeth and dentil absce«, lorei^ 
bodies lodged in the msjsefer muscle tonsiUiti*, arthnta of the 
temporo-maxinary iolnt 
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2. ilentttffUu — Hm ep*itn of the neek rnaades ocean bat th* 
Inedoia Irom tpeem of tbe znMnteti, end emnhutioD of the ccrebro- 
fpliml flotd obtuned bj lamber ponettm will serve to disUngaab 
tbe two dbeur*. In tettnin the cmbto-spuiAl datd it deer wherees 
hi nmingitls ohangee m the cellaUr content will be foand, and If 
the case ts one of cerebro-tpmal mennigstu the meningococcot can 
be demonatnted. 

9 ScrjcAtiM — Here the abaence of a wonnd and the 

fact that there u complete Rtaxatioa between the apaama, which 
come on at once, will maka the diagDcaia clear 

L Teiany — In thii dtaease the attitude of the hands u chancier 
iftie, whereaa in tetanaa the aiwf fonaims tend to escape 

Q fipdrophobki — ^The history of a hfte iroan a nbid animal, and 
the fact that the individoal panuryams are distmrt and aSeet prma 
pally the laryngeal mojclee, and ar« foOowed by penoda of relaxation, 
wQl be of anotance 

Bacteriological examination. — Dnlortnnately this a not alway* 
of much asalftance In the mupoied state the haoIliB ts not chsx 
aeteristie, bat althongh in the wound it la asnallr apoxag, other 
oTgamams with tenncnal aporea wtdeh are not pathogenetie may be 
found. Farther many war woentds contained the tetanna hadllas 
and yet the dnets e did oot ame. 

OatLsaa of death. — The moat cemunon caose of death in tetanns 
a gradoal cardiac faihire, with increasing mdema of the longt. Some 
patients, however die coddeolr from asphvxia danng a spasm. Many 
die after the apasma have apparently ceased dod the ease looka favoor 
able for l e cu va y In aU each caeca post-mortem examination ahows 
that nA>ma of the longs a the only pathoIogKal change. 

Mortality — Before the introdortion of proptyfaxa and ipedfio 
treatment of the eatahbshed disease by aatitetanio aermn the drs- 
ease was very fataL In the Amcncan War of Seecnon the case- 
mortabty was Mr5 jw cent In the Pranco-PnUBiaii War of 107I>~1, 
among the German troops it was 90 per cent 

UnloTtonately var statistios relating to the mortality of tetanns 
are Ukely to be faEadona, for many ol th» eases ate aenoualj womded 
men who die from septie compUcatiooa such as gas gangrene and 
eecoodary he m o rrh age FIgatea given by Permln and Faber from 
hospital cases m Denmark where these compCeatntg factors do not 
arise, show a mortafity of T9 per cent Darmg the late war a total 
of a,K)6 BritJah cases ocentted with l,l5t deaths, giving a mor 
tality of exactly 60 pet cent, hut, eiclading the early Bgureo, 
from 1910 to 1919 the mortab^ from tetanaa m Franc* was Lr9 
per cent. For the penod 1918-19 it was 91-9 per cent. (Commlns) 
(Chart 6 ) 
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Pro^nosliu — ^The length of the moubation penod inu a mwled 
bearmg on the prognosU, If it la noder ten daji the outlook u 
mooh more senotu than if a longer period hai eUpaed. In a senes 
of avil cuee m Danish hospitals ^7 per cent died ^hen the m 
cnbation period was under ten days and 70-2 pa cent, irhen the 
monhetion penod exceeded that timA Dnnng the late war in home 
hoepitals, 00 per cent died with an Inonbatfon penod np to ten days, 
35 per cent when the penod was eJcTen to twenty-one daja, and 
16 per cent when the penod waa over twenty two days. In France 
the figures were higher due probably to the fact that the patients 
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Chart fl —To Dhiftrate the reduction in case-oiortaHty In tetaao* 
dorlnc the war (Cumtmtu ) 

retained there re p r ea euted the moat eeriowdy wtmnded case*. Thus 
7i per cent, died when the Inonbation penod waa under ten days, 
68 4 per cent when the penod waa eleven to twenty-one days, and 
43 6 per cent when the incubation penod extended beyond the 
twenty fiiet day (Cummina) One of the moat pronounced effects 
of a prophylactio do« of eemm la a lengthening ol the btuhstwn 
pcnodt with a corresponding Improvement in the prognoeis. 

The time that has cUp^ amee the onset oI aymptom# u also 
an element m prognosia- U the case baa lasted 1<« than ten day* 
the chances are against the patient after the tenth day the chancts 
of recoTcry progt^vely increase with each day passed- 

In acute case* where fueceeaive groups of muades become rapdly 
IriTolved, the proguosia U bad whereca in chrome cases and in ca*« 
where the ipaim remains locabted. the prognomf b better 
with spoam of the duphrtgm are very fatal Hyperpyrexia Is a 

bed sign 
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1q cases of k>oaI totasm tlm prognotis b good tod reoorerj u 
tlie role, tmt some of these pa« on to tho gtsKnlized dsease and 
hi co oe qoqice treatmeot ahookl bo prompt and tboroo^L 

Treatment. 1 Prophylactic. — ^ProphyUebo Injectione of anti 
tetank] aeium, {^voi a> Boon aa poenble after the receipt of a ^mid 
hare •andembto^y had a ptonoxmeed effect m durdmahing the Inm 
dence of tetanni. Barly oosnplete amiaian of the woimd, irith 
remoTal of all foreign bodb* and deed and damaged tiwuea, must 
hare been a cantrlbntmg factor In gaa gangrene, alao doe 
to anaerohio oiganiUDa introduced mto the iroond, it iras fomid 
that among caeee adoutted to baae boeprtab doirng qmet penoda 
on the fitting front, 'tfhan every wounded man had his wounds ezmeed 
and at timn closed by primary sntore, pracbcally no cases of tJua 
dJscaw occurred. It b almost certam that the inadenco of tetanmi 
waa dhumkhed m the eame way Conaeqnently early and efficient 
excision is strangly advocated for every wound m which mfeotLcn 
vnth the tetanus baeflha la hkely 

The Franco-ProKian War fought before tis days of pTophyUm 
over the nmn oo m itry as the bte war a emtahb for eomperaon. 
In 1870-1 the Qenoao* had an rnddmee of 3 6 per 1 000 wotmded 
in the bte war the Bnbah flgioe was 1 6S per 1,000 wonaded. 

This nnprQvejnent most be largely attebuted to the lae of pro* 
phvUQtie tod tB aU the more remaxhable as it mohides the 

cases which ooenrred in 1914, before proteetire doees of eeniin vere 
admmistered- Farther the type of wound m the late war peo- 
doced in many «wj»w by hlgh-explonve and ahrapnel eheOs, waa mnoh 
more Hkely to supply a aortabla hceedmg-grousd for the tetanua 
baeOlas tl^ the vctiCDds aostained in the campaign of 18T0-1 
In AmiwHpa the redootion of cases following 4th of July eelehra 
bona a a further proof of the value of prophylaxu. In 1903 the 
numb* of case* was 417 in 1914 only 3 cases ooeurred. 

Comparing the <ady montha of the late war when littb antitoxm 
was procurable, with subsequent penods, when rt was avaHaUe for 
every wounded man, we find that m the four months August, 
September October and November, 1914, with less tb«n JOOOOO 
men in the Seld, 153 case# of tetanus occurred in bi Eng 

land, whereas in January February March, and April 1918 with 
2 000 000 men, engaged, we had only 90 casea. Thro two jjenods are 
smtaUe for companson as the type of military operatlaw was rimfUT 
and both mvolved a retreat. The ocanpanson favoura the early 
pmod, for many of out wounded who prohaWy developed tetanua 
were left m Gflrman haada and are not included in the recorda, 
(ChartT) 

Another atrikmg proof of the value of propbylaib b brought 
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oTit \)j a study oi tb© chart ptodaccd bv Cuimmnj showing the m- 
adenM of the disease by montha. This prewnts a sharp rise m the 
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Chart 7 — Ratio per i oco cases o( tetanus to total wounded, 
less (sssed in the war {Cummint ) 


fi g ures for December 1910 doe to the oocummoe of tetanus in 
ol trench foot An order was at once taaued that everr f*s* of 
trench foot was to reo«iT« a dose of senna as a proi'hTlscUc 



Chart 8,~To show the tflect of tetamis pronhyUwis 
In trench foot cases ia l9*d-*7 (Cawiww ) 


•nd from rt«t a»t« the dtwMO 2inictic»Ilv ctotrd to ocenr in tin 
condition (Chart 8 ) 
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in 1917 another iGght riis in the number of catea ocomred. 
ThU waf at a time when from the nature of the hoatihtita the 
caauaUy rWnp g ftationi irere mneh on the more, and it maj eon 
aeqnently be mlemd that the nee me pmtly dne to the abaoice of 
eariy and compkto nirgioal treatment of the vcmnd, bat vaa {mhably 
alao contnbiit^ to by the fact that owing to prenare of work and 
rapid movement of the field ambnlancee, some of the wounded faQed 
to teceivo a protectiTe doae. 

In additKm to a marked lowering of the total number of caaee, 
we have already thown (p 931) that the piophyiaetie done produced 
a longer incnhatlon period, and hand m hand with thia a lower 
nmitality (jk 9tS) Thai, Commina rel^ten that among 19 wounded 
iT>^ who had no protective doM the mortahty was &4 per cent^ 
while doong the aarae peood 130 mocolated men developed tetanoa 
with a roortaCty of S&l per ocnt 

The prophylactic anditadouge. — Thron^ont the war 

except for a nnall batch of acmm recedved from Paru in the early 
dayi, the atandaid of doeage waa the U^jL tmit, which reprenote 
ten tune* the least (joantity of aenna that « required to preaervo 
the life of a 300-gnm gatnea>pig fat nmety-aix houn when injected 
subeotaneoialr with the official teat quantity of standard toxin. 
(This teat quantity ta 100 mmimal Uthal doaea.) 

The Mnon was unally supplied in phials eontainmg 1,500 
nmts in 10 o.e. of bucse-eenim. For treatzoenl a cvneentzated semm 
waa also supplied whloh contained 8,000 omta m 10 o e. There waa 
a good di^ of con t r o veny about the doee required to protect a 
patient The Tetanua Committee preaided ovti by Sir David Bmc* 
ex pres s the opmioo that there if no endenee to show that 500 onita 
wu not sufficient if followed up by similar doses at Mven-day 
Interrmls. 

Although 500 unita was the usual doee m 1910 an order wu imued 
In France that all cases of aerere woIInd^ and those awodated with 
fiacturee should be grren an inHia] do^ of 1,000 units, and just 
before the armirtics the trial of 1,600 umta u a first don was begun. 
Tha latter order came too late for ita effects to be judged, but it a 
definitely ihxjwn that u between tWO and 1,000 units, mortality wu 
apprecisUy lower in cases which had the larger dose. 

At first reSancs wu placed osi a am^ prophylactle injection, 
but u there wu strong expen mental etndenw that the immunity 
denved from a dose of aemm ia to a Urge extent lo^t at the end 
of tan days, rt wu decided that ever y wounded msn should roeeire 
four doaes In tD to follow each other at soven-day InterraU, m order 
to anticipato the total (Eaappearance of antitoxin from the blood- 

Cliarta prod ne e d by Cummins show that the cue-nmitafi^ wu 
3b 
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loir^r »ftcr the Introduction oJ multiple doaee it a stron^^y tecom 
mended, therefore, that m large suppurating -wotind* There tetanus 
infection a poMible, at least four doses should be pven at seren-daT 
intervals 

The danger of anaphj^aus u n^gible when these dosea, grven 
subcutaneously are contained m 3 0 . 0 . or of hotse-seninu 

The time afteir wounding when the senna is adnunisterod is im 
portant, and an ansJyms of the figures in a senes of shows that 
if the mo ft B l a ta on was within twenty four hours the mortah^ wis 
63’2 per cent if latex than twenty lour hours, it rose to TM per 
osnt 

An mtereatmg and important fact of prophylaxis is that as the 
Sanaa is only an antitoxm l( does not lead to the ehmmadcm of the 
tetanus baolhg from tho body A consequence of the universal 
prophylaxis dunng the war haa therefore been to multiply camen 
of the disease who do not appear to de^op any active nnmtimty 
BO that cases of tetanus have ansem after opesaluon on old war wounds, 
even when healed. Conaequontlj it is important before operating 
on Buoh eases, to produce nmnuiuty by an iniection of antitoxin 
given gnbcntaneously twenty four hours before operatioiL If tbe 
operation u an urgent one the mjectioQ should be btraaoscolar 
or mtravenoua. 

From the foregoing conaiderataoDa it is cleatly the duty of the 
surgeon whether m civil or m mflrtaty practice m case* where a 
wound has been fouled with road dost stable refuse or earth from 
cultivated country to protect the patient br an injection of at least 
000 U.fi-A units of tetanus antitoxin given as early aa poasiUe after 
the mfiiction of the injury If delay has occurred before the patient 
cornea under treatroent, a larger mitiaj dow I 000 to l,fi00 nmti, 
■bonld be given, and the primary mooulation should be foDowed up 
by further doaes of 600 unite given at seven-day intervals as long 
as the wound is septio. 

2. Treatment ol declared tetenui (1) Specie tmtmenL— 
The value of antitoxm m the treatment of dev^oped tetanus is by 
no meana on the eatablished footmg which it holds in projAylaxft- 
Even at the end of the war Bruce expressed doubts a^ to its value 
while Cummina, from a detailed study of the records of tetanui caae* 
which occurred dunng the war is unable to give a definite opnlc* 
Qvfl cases show better reaufts than rmbtary case*, at>d this Is only 
what would bo expected Aa already pointed out the cases which 
occur in war are often m gnevonily wounded men not seldom wtth 
multiple wounds and death is frequently due to the sevcfity of the 
wound, or to complication* lite gas gangrene secondary hrmoirhage 
eeptlciemia, etc. 



SPECIFIC TREATMENT M* 

Further mnoh controraij hu ujacn over the best method ol 
adminotering the eenmi, whether by the snbenteiiMnif, mtr*mn»eal*r 
intTAvenooB or intr&thee*! roote. While inoet of the ftatifticwl 
eridence, dr»wii from the retomi of tetaoos cMcs rendered daring 
the w»r u ancotuinang with regard to the rahu of eenmi treat 
msnt, it is not poealble to ascribe the great redaction m mor 
tahty entirely to impcored nitgery combined with the pnptjrlaotio 
doee or dosee of •ernm tome of the improTcmcrnt was probably 
doe to the epeelde treatment. The c1ini«an who was in charge of 
the oases was satufLed that it was of Talne. When we consider the 
resnlts obtained m dTil cases where no prophylsctio was nsed, and the 
naoIU of expemoenti on it is deu that the patunt who 

if a ii fl i T lng from tetanns most be treated with sqmn. IVrmTn, In 
Danish hospitals, compares 19d cases not treated with sennn with 
189 casee that hid antitoxin, the recovery rate being SI 1 per cent, 
in the first group, agamrt 4S'3 per cent, in the eeeond. 

To pdge of the valoe of treatment by scmm, we most bear m 
mmd , as indicated by Ranthack, that the disease has to be diTided 
mto three gnraps — the hopeless cases with a short inenbation period, 
thnee mOd cases with a long meababan period which recover what 
ever the treatment and a small mterme^te groop m which alone 
the value of beatment can be demonstrated. 

To deoHis nghtly on the valne and methcds of antitoxm treatment, 
we mnst oonsider the eonditicraa which exist when the disease has 
devdoped, and the erperimenta which hare been earned ont on 
>Ti1m»U- When spasm has developed in mnsefa, (fl) toxin has com 
laned with and damaged nerre-cellB, (6) toxm is cumlahng m the 
blood and lymph-stream, (e) toxin is still being mannfactnred at the 
wound. 

The armlating toxin can be oeatraHxsd by antitoxia given m 
snffldent amonnti either sabentaneonsfy lotramnscnlaily or intia 
renomly Bat although toxin travels along n>i re s and combines with 
nerre-celU, antitoxm has no soch power For derreloped tetanus 
the subortaneocs and ratrannKSilac methods are too slow for anti 
toxm given by these routes reqolres twenty four to forty-eight hours 
to reach its maximum concentration m the blood. By intrarenout 
in^eetun the arculating toxm can be rapidly nratralised, but here 
tbe luh of anaphylaetie shock most he consdered when the patient 
has had a previous mfecrion of eeram. 

The Tetania Oommlttee, already referred to (p. 929) did 
not recommend the mtrarenous route on account of tT>k danger 
but in such a desperate condition heroK remedies are justifiable 
and it was frequently employed, after taking steps to mdoce anti- 
anaphylaxis, without any entorard symptoms arismg 
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It ba« been proved that antitoxm and drc^ geneiaDy onlr p*— 
Tery riovriy from the general areulation bto the oerehro-fiinal anid, 
which bathe* the cemtial nervous system, and oanaeqnenUy the 
method of mtrathecal injection was advocated. The statistic* of 
the late war show no reduction of mortalitv from the employment 
of this route but there are several factors which may account for 
this, and individual workers, and the reaulti of cavil cases, show a 
pronounced improvemBnt in reaolta from intrsthecal injections. It 
is, however on tie remarkable seista of experunents earned out by 
Bhernngtoai that we should base our judgment of this method. Even 
allowing for the diSeienoe between TTxm and the fact 

that the symptoms were produced m anin\a!i by the mjectiem of 
artifioally prepared toxin, and not as m men by toxin elaborated 
by the growing baoilltis, the remits are so itriking that no patient 
should fcie domed the benefit of rntrathecal treatment In Sherring- 
ton B expenmenta, toxm was injected into a senea of monkeys m 
quantities that mvanably led to death from tetanus on the fourth 
or fifth day u proved by controls After spasm had commenced, 
antitoxin was administered by the vanous routes in difierent aene* 
of the animabs with the following results — 

Of 25 treated by the subcutaneous otethod 3 recovered 
Of 25 treated by the intEamnacular methcHi, 9 recovered 
Of 25 treated by the intravenoos method, 7 reoorered. 

Of 25 treated by the intrathecal route, no Imb than 14 recovered, 
and in this group smaller doses of antitoxin were given 

Although anbtoim does not readily enter the cerehro-apinal flnW 
from the clroulation the converse does not hold good and antitoxin 
injected mtrathecally soon appears in the blood-atream snd so helps 
to neutralize the orcolating toxin. 

The War Office Committee on Tetanus lay great stress on the 
importance of eaily treatment, and say Once symptoms have 
developed, not a moment should be loet In adndnisteiing antitoxin,'’ 
The value of this advice a borne out by UteConkey ■ eipcnments 
on which showed that a doso of antitoxin sufficient to Bve 

the Lie of an animal. If injected at the same time as the toxin hut 
at a different site required to bo incretaed 2,000 times to save the 
s life if injection was delayed twenty-four botir* 

To up, immediate serum treatment should be Instituted in 
every case with declared tetanus, and in order to effect as rapid a 
neutralization of the toxin as possiblo It should be given by tbe inti* 
thecal, V ^ Intravenous or intramusoular m^oda. 

Further the doeage should be large as the best results have been 
obtained where large initial dosee haro been given Thus 50 000 to 
100,000 unlta may be given doting the first few days of treatment 
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Intratbeeally tiie Mnun u giTcn by Imabw pnnctere, 10 to SO D.a 
ol oerobro-ipmal fimd being dtawn oS « dmiUr qombty oi eermn 
introdoceiL The eerum ahoold bo wenned before injeetiOn and 
after the inoeolatlon tt completed the foot of the bed ihould be raised 
to aid iliffnd fTQ of tbe Mrnm. Coneectiated •emm oontauung 8 000 
TmltB in 10 0.0 can be obtained for this pnrpoee, and to lO^XU nmia 
can be giren at a tzeatznent. It la atmngly recommended that an 
rntrarenortt in}eQtK)n ihonld be given at the nine time and XfiCO 
muU ii a emtable doae If ^ven under ether aoaatheeia which ti 
abaolately nut mirj for the intnUiMal mjcoteon, the danger of 
anaphylaiu la, m my expeoenee, mooh diminished. The intrathecal 
doees ahonld be repeated dally for aervenl dayi, and further intia 
renoTBi or intraunticnlar doM of aermn givei^ the doaea bong 
gradnally reduced as the symptoms abate. 

In oases of local tetanus, whm the spasm is confined to the nei{^ 
bomhood of tbe wonnd, it is generally considered that kas drastle 
methods will suffice, bat even m thM It is wise to employ the 
Intrathecal route. 

There should be no operatire mteiferance with the wound, at 
any rate before the patient has been thoroughly saturated with anti 
otherwise there is danger of Hbenting a fatal dose of toxin. 
Amputation is only to be recommoitded if it is justified by other 

(S) SyHpiomahe titatmaU . — Tlus consists in leolaUng the patient 
hi a quiet, darkened r<xim where anything likdy to provoke Bpasm 
is avoided. It h usually necessary to give eedatire drugs sui^ u 
bromldea, nhlmtl or morphia Morphia is the most elfectiTe, but 
all these drugs should be given with caution and m moderate doses. 
If the spasms are very violent a general anssthetie, as ether or chloro- 
form, may be iirinrsssry to oontrol them. As a rule, only Hquids can 
be swallowed, and the oareful. regular administration of coneentimted 
bqmd nouriihmsnt is enentlaL 

Tbe older methods of treatment by carboHo s-nd magnesnim 
sulphate bars been proved to be without value m the treatment of 
tetanus. 
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HYDROPHOBIA 

By L^ON CALMETTE M.U 

HmitorEOBii. ii a Tirnluit diMue eommon to all mammifen, in 
dndlng Tnan. It u tiangnuanbla by accxdent*! — tg bitfi* — or by 
artiflcttl Inoculation of Tlrna. Tina poiaon Is pitsent m tho narvoni 
tjii e m and in the uIiTa of the or man aSected. 

It hat been foond with Tmnable fraquency in aH part* of the ^be, 
except AattraHa which np to the preaent hai lemainad umnnne, 
t>i«nVm to the atnct prophylaotkt measure* whKh baxe been talcen 
to pi e a efye that eonUnmt from the daeaae. 

In RtigUTMl it was artremeiy widespread at the oommencement of 
the last oentnzy In 1S30 the aurgeons erf St. Q«orges Hospital, 
lioadon, renfled more tK*n 4 000 eaaee doe to dog hetea. It has 
Tirtnally ertenninated in 'Rn £^^KH by mnialing dog* and by 
the institutioa of stoet qoaiantine for imported dog*. But m the 
United States and in Canada H la stni frequent. 

Bymptomailo dMorlpUon 1 Hydrophobia In man — 

Before the appearance of chaiactenstio aymptoma of hydrophobia 
the patient aodeia pncking eenaationa and pam, mote ox lea* aerrere, 
m the region of the bite, l^ter the disease ahowi itaelf in either 
the canTnUre or the paralytie fomn. 

At the ODset of one or the other of these forma the patient la 
meiamholy and resU em he eeeks soiitode has headache, often 
Tiolent, and acoompanied by baflocinatiODa of hcanng and smelL 
Hii ileep is by tanible ni^hnarea. Sometimes his 

depreadon girea place to loqnaa^ ox ezceaire lesUeaaneaa. 

From two to Are days afterwards there appear difficulty in swal- 
lowing, pain, and modification of the rcapuatoiy rhythm. When the 
patient tries to eat or to drinlc he expenencee an irreaistible eon 
tracticin of the pharynx with painful tpaama. At the mere si^it 
of Uqmd Ins ^w* cleaich eonTnlsiTely gaxe beoomea fixed, and 
his breathing stops for a moment. The spasms are ptoVcAed also 
by a Hidden c u ne u t of air by a strong hg^t, a at i an g odour or 
an unexpected nolle. 

A pakent afieoted with bydropholda n pidfrm dangerous to his 
attendants, hut he may expeaence a dcaire to late the sheets or the 
band which tika to open his mmith , 
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THu period of oiatement, interrupted by long mterrtla ol 
apperent calm lasta tiro or three doy» when pamlyBU gredoaHy 
ensues, or perhaps tho patient falls suddenly into an aiphjnal 
state The paralyais lasts at tho most from an to twelre hours 
it leads gradually to coHapse, 

In ease* which are paialytio from the begmnmg the convulsive 
state IS very short, and paralyus at the outset attacks the mosoukr 
groups near the seat of the bite 

The duration of the disease is then generally longer but it is 
exceptional if it lasts longer tban nx days. 

3 Hydrophobia in doga — More often m dogs hydrophobia 
presents itself In the ccnvulsivD or raging fonn- 

The animal is at first depressed, r^ess imtable. It no longer 
sleeps, or perhaps its sleep is distnrbed by halhianations. If possible 
it then flees from its master’s hooso to wander In the streets, biting 
dogs it meets by chanc.e, or people who try to stop it m its course. 
Shut Up it tears and bites all that it can find withm rtuoh, scratches 
the ground and swallows the most bisaire objects, such as pieces of 
wood, straw hair eta The voioe takes a ohsjaotezistic note, and b 
place of backuig the dog emits, with noee uplifted a seTies of sgoeak 
bg guttural sounds. Soon swaDowuig becomes painful, but even 
then the a'niTnst tnea to dnnk, lot it U a prey to a bunung ihint. 
It will snap at a stiok or foriously attack another dog. Its gait u 
weak, its tongue dirty Wood red, and hanging from its mouth- At 
length i^xalyais acts in commencing poateiioily gradually reaching 
the bulb arid ending in asphyxia. 

In mute or paralytio hydrophobia paralyiis of the jaws develops 
at the onset and jirovents tho dog from Wbng» but its aahva is as 
virulent as m the ragbg form. This mute bydropihobi* u less ususl 
b temperate roglona, but Is very common m hot countries, 
portioulsriy m India and Asia Minor 

Other animals capable of juupagating hydrophobia by bites sr* 
the cat bone 01 goat, sheep and the rodenta, piindpally the rat 
and the mouse. In English medical bteiatnre, epidemics of hydro- 
phobia are recorded among deer by Horsley Adanu and Coppe In 
1880 an epidemio of this kind broke out In lUcbmoDd Fatk and I 6 l 
animals succumbed 

Etiolo^. — The infection of hydrophobia can alwap be trans- 
mitted by boculaticm of the aahva In both men and dogs this 
Is virulent two or three days before the ajipearmnco of the fi*** 
symptoms of the disease A dog Is thus able to transmit bydropbobU 
although it still presents the appearance of bealth- 

In 1881 1 ‘astcur and his pnpQs eatabllshed the fact that the r»blc 
virus b also found b tbo brain. In the spinal cord and b the nerve*. 
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The broocUoJ mactu and tba rniHt may be Timleot, bot DeHher the 
blood the lymph, the moacolar hepabe and ipleme tiMiiM, nor the 
aqoeoua bnmour of the ojre, ever become mfeotiTe. 

The btdb of an aSected animal ia by preference the organ from 
wliKh to obtain the Tinu m a pore atate Trephmmg, and laocolatKin 
Qoder the dura mater of a healthy animal of a drop of bulb emoluon 
from a ribjeot dead from hydrophobia, wHl certamly oommmiicate 
hydrophobia to the healthy animal after a period of incubation which. 
In the caae of nroi obtamed from a dog, seldom eiteuda beyond 
6fteen daya, 

InocnlatKm of the anteckir chamber of the eye with the rlrtta ia 
»]>n one of the inreat methoda of trmnamitting the djMaae, The aame la 
true of intramnacular mjecUon but an introdoctioa into the digeatiTB 
tract and the daubmg of the mocosa moat often remain meffectiTe. 

Up to the preaent ah attempta to oolbrate the rabio vuna by arti- 
ficial means hare been muapoeeafoL The mxno-organnma of hydro- 
phobia beiong to the group of inTieiUe micro bee. Then dunenaiona 
are ao mmute that they can pan through porooa poreelam flltea or 
inioaorial earth (Ohambetlaod or BerMeU) Bmnljofma of tabo 
bulb 01 beam thoa filtered are etiD Timlent heated to DCf 0 for ten 
minntn, they ate do longer ao 

The Timlenoe ta deatroyed rtrj rapidly by feeble antoeptto eohibocia 
(anblnnate 1 per 1 000 lemon joioe, ereolm, aolphate oE copper 10 
pet cent, hydroehlooc add 6 pet cent) 

Idgbt, and drying m the preaenoe of air hart a powerful aetno 
on the nraa, which, howerer retdoa ntahty for a long tune m a dry 
racnum (Vanateenbecgbe) 

Pathological anatomy Macroscopic lesiona — Tbe macro- 
aoopio alteiationa met with in anbjecta dead from hydrophobia are due 
to the more or len prolonged caffenng but present notbmg reiy 
remaihaUe. 

The cord and the brain are generally lo a state of congestion the 
Teasels of the pia mater are dilated, and occaaknady little mdiary 
harmorrhagea even m the white enbstanee of the brain are present. 

Schaffer and Qamdia have dwelt on the frequency of centres of 
□ecroaa and softeamg at the bases of the anteiioT and posterior 
homi, as wed as m the neighbonnng white rubstanoe Benedikt has 
remarked analogous alterationa m the grey lubstancn of the brain, 
near the olfactory lobe and Byirlan flaaure. 

Microscopic Icaiona — The method of adrer impregnation 
enabled Golgi to obserre the form and atruotore of the nervoui 
in the leaiana now constantly recognised m rabto men htw^ antTniT* 

The ccUi of the apmal ganglra areeapeoially racuoUted and exhibit 
a fatty granular degeneration. The elements of the neurogSa are 
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Thu penod of enatemcnt mtomipted by long intervili of 
tppeient calm laiti two or threo dayi, when pMalyniB gadoaDy 
ensuo, or peihBps the patient falls saddenly mto an asphyml 
state The paialyEiB lasts at the most from six to twelve hours 
it leads gradually to coBapee, 

In cases which are peralytio from the beginning the oonvuluve 
Btate IB very ehort, and patalyns at the outset attacks the muscular 
groups near the seat of the bite. 

Tbe duration of the disease la then generally longer but it u 
exceptional if it lasts longer than six days. 

2 Hydrophobia In dogs — More often m dogs hydrophobia 
preaents itself in the oonvulaive or raging form. 

The animal u at Brat depressedf TeatlesB> imtmble. It no longer 
sleeps, or perhaps its sleep is disturbed by hallucinations. If poeshh 
it then fleea from its master a house to wander m the streets, Isting 
dogs it meets by obanoe or people wbo try to stop It in lU course. 
Shut up it tears and bitea all that it can find withm reach, seiatches 
the ground and swallawa the moot bisatre ob]eota, snob as peces of 
wood, straw hair, etc. The voiee takea a charaotenitjo note, and m 
place of barking the dog emits, vHh noee uphfted a senei of squeak 
ing guttural souadB Soon swallownig becomes painful, hot etts 
then the animal tnea to dnnk, for it is a prey to a burning tbret. 
It will snap at a sbok or furiously attack another dog. Its gslt » 
weak, its tongue dirty blood red, aiiid hangmg from its mouth. At 
length patalyiu seta in, commenong poeteDoily grtduaDy retching 
the bulb and ending m asphyxia. 

In mnte or paralytic hydrophobia paralysis of the jaws derelope 
at the onset and prevents the dog from bating, but its eshva t» m 
V irulent as in the ra ging fonn. This mute hydrophobia is uiofll 
m temperate regions, but is very oommon in hot countueSi 
partieulsdy m In^ and Ana Hmor 

Other aniTTials capable of propagating hnlrophobia by bites are 
the cat, horse, ox, goat, sheep and the rodents, pnnapeJly the r»t 
and the mouse In Rn gTnih medical bterataire, enemies of hyd^ 
phobia are recorded emoug deer by Horsley Adann and Coppe ^ 
1686 an epidenuo of thT Wind broke out in Richmond Park, and 
anunals snccumbed. 

Etiology — The mfeotiOD of hydrophobia can always be 
nutted by inoculation of the sshva. In both men and dogs 
is virulent two or throe days before the appearance of the 
lyraptoms of the disease. A dog is thus able to tianiout hydrophob 
although it stOl presents the appearance of health . 

In 1881 Pasteur and his pupils established the fact that the rs 
virus is also found in tbe brain, in the spinal cord, and m the nerve*. 
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The bronebUl mucn* itid tbo milk nuy be rimlent, bat neither the 
blood the IjTnph, the muecoler hepatic, and epleiuo t l B r n gg nor the 
aqaeoQS humoar of the eye ever beeomo infective. 

The bulb of *n affected aiiima) u by preference the organ from 
which to obtain the vlnu b a pare atato. Trephining, and inoonlation 
under the dura ma,tet of a healthy animal of e drop of bulb emulalon 
from a aubject dead from hydrophobia, will certainly oommontcate 
hydrophobia to the healthy animal after a period of moubation which, 
in the COM of Tinn obtabed from a dog feklom oxteodi beyond 
fifteen daya. 

Inoculation of the anterior obomber of the eye with the virua la 
also one of the anreat methods of tranamittiDg the diaeaae. The same is 
true of mtramasoalot bjection, bat an mtrodnoUon mto the digeatire 
tract and the daubmg of the mucosa most often remain baffeotive. 

"Up to the present all attempts to cultarate the table Tiroa by arti 
ficlal means have boon onsacoesafol The nucro-orgEniama of hydro- 
phobia belong to the group of bviaible microbes. Thert dimensions 
are so ounnto that tboy can past through porous poroelain filters ox 
infosoml earth (Obambeiland or Berkefeid) Emnlstoni of rabto 
bulb or brain thus filtered an rtOl Tnulent heated to 50* 0. for ten 
mmntas they ate no longer so 

The nrulence is destroyed vexynpidly by feeble antaaeptlo sohiticins 
(sablioute 1 pet 1 000 lesion luiee, etcobn anJphate of ooppei 10 
per cent hydtoohlono aod 6 per oent) 

l>ght, and drybg m the presence of am bare a powecful aetKm 
on the Tirua, which bowsTcr retains vitalrtf for a long tame m a dry 
TocjTTim 0 ansteenbergbe) 

Pathological anatomy Macroscopic lealona — The macro- 
Boopio alteratuns met with m subjects dead from hydrophobia are doe 
to the more or lets prolonged suflemig bat present nothing very 
retnaikable. 

The cord and the biam are geueraBy m a state of oongetUon, the 
Teasels of the pis mater are dilated, and ocean rinaUy little miliary 
hatmoirbages eren in tbe white substauoe of the bram are present. 

Schaffer and Qamebia have dwelt on the frequency of centres of 
Decrosts and softeimng at the bases of the anterior and posterior 
boms, as well as m the neighboumg white substance. Benedikt has 
remarked analogous alteratums b the grey mbstanoe of the bram, 
near the offactory lobe and ByiTian fisso^ 

Microscopic lealona — Tbe method of sDrer nnpr^nataon 
enabled Golgi to observe the fona and •truetttre of the nerrous fwiJh 
b the leoona now constantly recognized b labie men and 

The cells of the spinal gnngha are especially racuolated exhibit 
a fatty granular degensratwn. The laments of the neuiogCa are 
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Thu penod of eicjtement, mterrnpted bj long mternJi of 
apparent calm laste tiro or three d&ji, irhen paralji]i gradoalij 
ensnet, or peihape the patient falU suddenl 7 into an aiphyzul 
atate The paraljau lasta at the most from biz to twelve heron 
It leads gradually to ooHapee. 

In caaea which are paralytio irom the beginning the conralnre 
Btate IS Tery short, and paialyiu at the outset attacks the muscolsr 
groups near the seat of the Ute. 

The duration of the disease is then geneually longer hut it u 
exceptional if it lasts longer than six days, 

8 Hydrophobia In doga — Mare often m dogs hydrophobia 
preeents itself in the convulave or raging form. 

The animal is at first depressed, leatlesa, untahle. It no longer 
sleeps or perhaps its sleep u dutmhed by haCocinations. If paanbl^ 
it then flees from Its master s house to wander in the streets, biting 
dogs it meets by chance, or people who try to stop It in its coune. 
Shut np it tean and bites all that it can find within reach, Kratcbn 
the ground and swaBowi the most bbane objects, such as pec« rf 
wood, straw hair eta The Tolce takes a chsjacterfstie note, and in 
place of barking the dog emits, with nose uphfted, s senes of squeak 
ing guttural sounds. Boon swaDowing becomes pemfnl, but erta 
then the ammtl tries to drink, for it u a prey to a burning tiunt 
It will snap at a stick or furiously attack another dog Its gut I* 
weak, its tongue dirty blood red, and hanging from its mcrath. At 
length parslytis sets in, commencing postenoily gradually rescHafi 
the bulb and ending in aiphyzu 

In mute or peualytw hydrophobia, paralyiu of the jaws dertlofs 
at the onset and prevents the dog from biting, but its saEva U »* 
virulent as in the raging form. This mute hydrophobia u less usnsi 
in temperate regions, but is very common in bot countries, 
particularly m India and Miiior 

Other anitpsls capable of propagatmg bydrophobie by bites sre 
the cat horae ox, goat sheep and the rodents, piinapslly 
and the mouse In English med k*! bterature epidemic* of hydra" 
phobia are recorded among deer by Hortley Adam! and Coppe 
1880 an epidemic of tbi« land broke out in Richmond Park and 
animals snccumbed 

Etiology, — The infection of hydrophobia can always be 
mitted by inoculation of the ssIiTa. In both men and dogs t 
is virulent two or three days before the appesnmue of 
symptoms of the disease A dog is thus able to transmit bydrarh® 
although it still presents the appeannee of health . 

In 1681 Pasteur and hu pupils established the fact thst the ran* 
virus b also found in the brain, in the spinal cord, and m the nerves* 
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»re pArtieolariy lencm*. Oq the other haod, bitei thiongh girme»ti 
»« genctallj' h»mile»*. Bat an eiconatien ioned bj- vimlent tahTa 
u usSdent to caoae infectioiL 

The gnat mortaCty dae to bitea lo the face, in the bad or handa, 
has long been noted. It u dne to the Cact that these part; are exposed 
and ate abnndanUj- aopplied with nerve*. 

Incubation period — The penod of Incubotion which enso** 
between the actual time of the bite and the appearance of the dist 
symptoma of hydrophobu rarely exceeds sixty days in man, and u 
hardly ever leas thu two weelo., 

The length of the incubaHon penod vana with the qoanbty of 
runs inoenlated by the Hdng ammal with the place of InocaUhcm, 
and with the general coodltkm of the subject pre-existing akohoGsd, 
nerruus defeets, or any mflaeoce which tends to krwtr the nnvoQs 
syitem being aggrarating faotora. 

Passage of virus by nerves. — The rabio vinis la not earned 
by the cuxnlaboo of lymph or blood, bnt danog the period of men 
bation the nerva on the path from the hste to the nerToas centres 
an mlected. It ts through them and m then eorrteponding ceQi 
that tha tranamlwon and growth of the inleeticrDi agent takes place 
(Ronx, Kocard) 

Experimental dla|(nosU. — The diagnoais of hydrophobia 
can tftiiy be certalcly estabushed by the expenmenbd method— that 
la, by demonstrating the viroleDce of the ue i vo iu c entr e a of a 
patient or an dad of hydrophobia. 

This test IS to be made by looeolating a dog or rabbit, by the 
mtncerebial, intn-oenisr or Intminacalai route, with soTeral drop* 
of enoiiion newly prepared by tntmating a small fragment of bulb 
or brain in rome bonnkm or phynologtcal sah solntioD. 

The moat certain method is by trephinmg and intiaoerehral 
inoenlation under the dim mater Hydrophobia then appoia in the 
moonlited animal after from seven to fifteen days. Bitten persons 
should be subjected to the antirmUe tr e a tTner^t without waiting for 
this definite result. 

Pro^oala and traatmenL — The prognotts of manifested 
hydrophobia is always a fatal one. Thee is no diseasQ m which the 
Burgeoiiainare at a Icn. Tratmcnt can only be pelhatiTe. It consists 
in placing the patient in a warm room, avoiding a hd^t Eg^t, 
draughts, nouea, strong smells, and anything which niijh^ prorolce 
rabeo spasms. Hypodennic injections of morphia and rec ta l adnutos- 
tratiem of ddoral are almost the only measura at our disposal. They 
annot prevent dath, but may make It* advent less patnfnl 

P^aTantlve tr^itiaant. — ^Tha diflerent methods of preventive 
treatment are sB derived from thoae imtiated hy Pasteur in 1885 as 
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hypertrophied and there we coHectaons of leucocyte* woend the 
degenerated cell*. 

Nagy m the laboratory of HOgye* at Badapert ha* •hoirn bj 
Nisal ■ method a ipeoud procc» of ohromatolyBu of which the refnh 
IB the duappearanoe of chromatin of the cell (NmT* oorpuide*) 
la the ccrebro-epmal and aympaihetio ganglia of two men dead 
from hydrophobia \an Qehnohteo of Lonrain ob ae rred le*ion* which 
he eoiuidcred Bpecifio among rabio animaJa. They conairted of an 
abundant mulUpbcatoon of the cell* of the endothelial capjule, fol 
lowed by a varying amount of deatniotion of nerve-cell*. 

Theae letiona are let* pronounced in than m the dog They 
are partKularly noticeable m the ganglion of the ragu* nerve. 

Dnforttmately thee abeenco haa been frequently noted, and on 
the other band they may be met with in certam aged entject* 
among those who aucoumb to ayplnL*, typhoid fever cancer cft 
other infectioua diseaaee. They have not, therefore, any very great 
diagnoetio value. 

The diacovery of the bodies described by Negri preaent* much 
more mterest. These bodiea (the Negn bodies) are qmte characteriiUe 
lotrtceflolar foanatioo*, loc&Uaed pnnoipally in the large gangbno 
cell of the cornu ommoni*. They are alio found in tbe cell* of 
Furkinje (oerebellom) m the Qataerian ganglion in the pons, and 
m tbe large cell* of tbe povtenor bnon. 

Ebewbere they are rare. Negn conaidan them to be paraaitn. 
To demonstrate them m sectionB be adrues that, after flzatfoo 
by Zenker a fluid, Mann a atain, prepared according to the following 
formula, *houId be oaed — • 

Solotlooof 1 per rent U e.e- 

Solotlao of metb/Ieca-bJoe I per cent 35 ox- 

Dktllkd water ICO ^ 

Stain for twenty four hour*, dehydrate in sodium alcohol (alwoJnte 
alcohol 30 cx eolation of eoda 1 per cent 0 drop*) waah with 
acetk) water dehydrate meant in Canada baliam The begri bodies 
appear as red points or as little rings with a clew space in the centre 
Most baoteriologut* agree tiwlay that theae ceDolar formationj are 
not abedately speciflo of hydrophobu for the begri bodies are 
from region* of the brain most rich In rabic vima, and are present in 
certain subject* who have sucenmbed to old age or diflerent mtoiM 
tioiu — for eiamjJe araenic. They seem to result from the partinjUr 
selective action of acme poison* or toain* (among othera that of i»hio 
tomn) on the cell* of the conin ammonia or thoae of Porkinje 

Pathogeny — Deep and eitenaiTe laeeratKms in which the «Iit* 
of the biting has widely impregnated the nervoo* ekments 
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4ro jTcrticQlftrij Kncra*. On tho other hand, hita thrcm^ garment* 
arc genenHy hartnleBB. Bet tn eiconatlon wiled by Tiraknt »1 it* 
u foIEdent to caow iofeetiott 

The great mortAllty dae to bite* in the {*cc> In the bead or hand*, 
ba* long boon noted. It ii dae to the fact that theee parti are exposed 
and arc abundantly suppUed with nerrea. 

Incubation period — Tho penod of incubation which enaue* 
between the aotnal tune of the bite and the appeoianoe of the firet 
symptom* of hydrophobia rarely exceed* sixty day* in man, and l» 
hardly eret leas than two week*. 

The length of the inmibatioa penod yanes with the quantity of 
Tinii inoculated by the biting animal with the plaoe of inoculation, 
and with the general condition of the anb]ect pre-oxiating aloohohtm 
nerroaa detecti, or any infiueDoe which tendi to lower the nerroas 
aystam being aggraratuig factora. 

Patsago of viru* by nervaa. — ^The ralec vim* H not earned 
by the emailation of lymph or blood, bet dunng the period of Incu 
bation the nerve* on the path from the bite to the narrona oeotre* 
are mieoted. It is through them and m thw oorreaponding oeBf 
that the tnoamuBOD and growth of the InfeolicrDi agent take* pt**^ 
(Roux, Nocard) 

fixporlmentaJ dlaifnoaba. — The dlagnoflu of hydrophobia 
ean only be oeriainly estabUahed by the experimental method — that 
is, by demonstratiog the vtrulenoe of the nerrous eentree of a 
patient or an aninr.! dead of bydrophohoa. 

Tina test ta to be made by isooalating a dog or rabbit, by the 
intracerebral, intra-ocular, or intiamuaoolar route, with aoToial drop* 
of emulsion newly prepared by tritnratang a amall fragment of bulb 
or biain In wme boulDon or phyatological salt sohiUon. 

The most certain method ia by trephimng and intraoeiebral 
inocnlatkm under the dura mater Hydropfaobi* then appear* m the 
inoculated animal after from saren to fifteen day*. Bitten persona 
should be subjected to the antnabie txeotment without waibng for 
thla definite rwnlt 

Prognod* and treatment. — ^Tbe prognona of 
hydrophobia ia alwaya a fatal one. There ii ]» disease in which the 
snrgeon la more at a loaa. Treatment can only be painatiTe. Iteonants 
m pitcang the petlent in a warm room, avcsding a bright tigh t, 
diau^t*, Doiae*, strong gmalk, and anything whioh mlj^it prorok* 
labio spasm*. Hypodermic injectioDa of morphi* and rectal admlnia- 
tration of chloral are almost the only meajmes st our diaposaL They 
cannot prevent death, but may make ha adrent lea painfuL 

P^^®ntlTO troatmnnt — Tho difierent method* of prerentiTe 
treatment ar* aH denred from those Inibated by Pasteur m 16S6 a* 
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hypertrophied, and there are ooUeotJoni of fencooTtes troand the 
degenerated cell*. 

Nagy in the laboratory of Hilgye* at Bodapeet, ha* ihown ty 
Niail I method a special process oJ ohromatolyiis of which the resolt 
11 the duappearanoe of chromatm of the cell (NimTi corpTucle*). 

In the cerebro-epmal and ^rmpatbetio g»ngl i* oi two men dead 
from hydrophobia, van Gehnohten of Lonvam observod lesion* which 
he considered ipoafio among rabio animals. They consisted of an 
abundant moltiplication of the cell* of tie endothelial capsnlo, fol 
lowed by a varying amount of dertniotion of nerve-ceJls. 

These lesions are lee* pronoonccd in than m the dog They 
are parturalariy noticeable m the ganglion of the vagus ncrre 

Unfortnnately them absence baa been frequently noted and oo 
the other hand they may be met with m certain aged sut^ects 
among those who sncoumb to syphilis, typhoid lever cancer or 
other infection* diseases. They have not, therefore, any very great 
diagnostio vnlae. 

The discovery of the bodies described by Negn presents moeb 
more mtereet. Tliese bodies (the bodies) are qmte ohsnetenstie 
intraeeHalar formations, localised principally in the large g angfw p 
cell of the eoina ammonia They are also foond in the cell* of 
Parkmje (cerebeHom) m the Qassenan ganglian in the pons, end 
in the large celli of the postenor bram. 

KIsewhCTo they are rare. Negn oonsidor* them to be paraihe*. 
To demoostnits them m sectioo# he sdnses that, after flistKO 
by Zenker’s fluid Mann s stain, prepared according to the following 
formula, should be used — 

Solotkaof aosln 1 per cent. 3^ 

Solatloa of mothylOTB-bhie 1 per cent M c.e 

Distilkid w*t» 1® ews. 

Stam for twenty four hours, dehydrate m lodrum alcohol (sbsolnte 
alcohol 30 cx., solution of soda J per cent 5 drop#) 
acetic WTitcr dehydrate mount in Canada balsam. The begn bodie* 
appear as red pomts or a* bttle ring* with a clear ipace In Ih® centre. 

3Iost bactenoJogists agree to-dmy that these celJulsr formstioMJ^ 
not abedutely specific of hydrophobia, for the ^egn bodies sre *b#eo 
from region* of the brain most neb In rnbio virus, and are P^**®*^ 
certain subjects who hare succumbed to old ago or diflerent intoiJ^ 
tiODS — for eiample, srtemo. They seem to result from the poiti 
selecti\‘e action of some poisons or tori ns (among other# that of r* 
toxin) on the cells of the cornu ammonis or those of Purtioi** 

Pathogeny- — Deep and extensiTe laceration*, in which the 
of the biting snimel bss widely impregnated the nervous elcmrot#. 
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AtmI Tmu. Tbe nmilti an ^te u good. Thii metitod b abo 
emplojrtd at Madrid and BoEa. 

Raoectly A Mado baa introduced uto practice tbe nae of mlx tar ea 
of rabic Tuna and tcrnm o{ abaep bypexTaecsiated against rabiea. 
Tbts prooea oonsbts in injeoting on tfam snoceashe da;a, tinder tbe 
■tap of tbe abdomen of tbe mfeoted patient 3 o.e of emulsion of 
fresb fixed labio Tinu (1 in 10) to wbieh 4 ex. of antiiabio sheep 
senim baa prerkmlj been added. 

After tbe aixtb dAf tbe patient la aabjected to dailj mjeotiona of 
dned cord. 

W bfie tbe antirabio aenun akme haa do prerentiTe effioasj it baa 
been aboim expenmentallj that tbe mJectHm of mixed Tinta and aeram 
(vitb exoea of nma) oonfen a Teiy solid nnmnnitj against b^dro* 
phobia. Since 1901 tliti technique has been emploTed with absolnte 
nceeas at tba Paatenr Institute in Pans in tbe freatment of ail patieots 
who preaent tbemaelrea with a eenona bite, bnt tbe majontjr of the 
patienti are itm snbjeeted aunpljto tbeelassio Pastenxian treatment. 

The aTcragB mortalitj from hjdropbofaia was fonnedy about IB 
per oent among peraons bitten m the bmba, and 80 per cent od tboae 
bitten in tbe fae& ffince tbe Faatennan prerentiTe treatment caxoe 
mto use it baa pr ogte ta hrelj decreased to less than 0*83 per cent 

Tbk simple oompaciaon of figoree k mSaently eloquent 
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the refnlt of hi* ttudie* on the modificabon of the nbw Tma hy tie 
oomhined tcboii of denccatiOD itM heat. 

"With ho* coDaboratora Chamberiand and Rom, Pattenr ihored 
that the vini* became attenuated In paadng through the organ* of 
a moniey whilet it wa* exalted by aacoeaeiTely pawing through the 
lyatem* of rabbit* and gamea p gw , 

After one hundred of these passages the incubation become* 
and lasts only from an to seven day* instead of thirteen to miteen 
days aa at first. If ptssage throng labhtts be continued, the nrtts 
preserves indefinitely the same sctavi^ 

Saspeumon, in fl—V* containing air dned by cnustio potash, of 
fragments of the spinal cord of a rabbit wbieb has succumbed to the 
inoculation of fixed vima,” at a steady tumpeiature of 23® 0^ 
causes a gradual decrease ot vimlence. After five or nx days an 
emulson of this dned cord no longer transmits hydrophobis to snimsli, 
even by inoculation under the dura Tnat^. 

The pnndple of the method of Immunisation discovered by Pssteur 
is as follows Successive mooulations of persons bitten by rtUd 
anittisls with emulnons of the desiccated ooid of shod rabbits, eom- 
mencuig with the moet attenuated, bestows cm these people, dtmng 
the penod of incubabon of hydrophobia, an immunity sufflaently 
Btrong to destroy the virus deposited m the wound by the Uting 
siuma] before it reaches the central serves. 

ExperfmentsHy this method show* perfect efficacy AppEed to 
man for the first time In July 1886 it hss bidc* given such excel 
lent results that mortality from hydrophobia in all countne* where 
antirabio institutes exist is practtcsBy nQ 

The formula of normal treatment of bitten pabents connsts in 
inoculating on tbe first day under the dHn of the abdomen as soon 
as pomble after the bite, 3 ae. of an emulsion msde with S to 6 mm. 
of cords desiccated respcctiTcly for thirteen and fourteen days, belt 
day tbe same quantity of emalsoii of cords dned for eleven and 
twelve day* la inoculated, fcdlowed by daily injection of corda of 
inereosing virulence. Finally two or three inocolaboffl ol the most 
virulent cord* are made. In general, persons bdtten in the Hmhs 
receive eighteen inoonlstions, and those bitten in the face twenty-one 
some still more when the bite* are parlicolsriy aeriou*. 

Favourable condibon* for this treatment can bo found only in an 
antirabio insbtute, because freth emulsions of virus ought always to 
be employed. Such insbtutes now exist m many coontrie*. 

The clane Fsiteunan method above described has been modified 
by different expenmenters with a view to making It simple 
HCgye* employs, m plsee of dned cord a very dflnled fixed yirui 
He mjecta successiTely ernnltvins of 1 m lO/DOto 1 m 100 of Ire* 
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fixed Tiro*. The roaolb ue qute m good^ Thii method b al« 
emploTed at Madrid and Bofio. 

Rmntlj A Moiie hu mtxodoced teto practice the use ol mixttire 
ol nbio Tims and oertim of theep hyperraottlaated ofoinst lahtea 
Thu pTOceM coorifta in injeotlng on thm mcceoiTe dajt, tmder thi 
•Idn of the abdomen of the infected patient S ox. of mnnUwm o 
freah fixed labx Tima (1 m 10) to whloh 4 o.e. of ontirabic iheq 
Mrom hoa prenonalj oddol. 

After the alxth da^ the patient b inbjeoted to doilj mjeotiona o 
dned cord 

W'hOe the ontirabk: eenun alone hoi no prerentive efficoey it hoi 
been ahown expemnentolly that the lojectkn of mixed nmi and Kram 
(with ezceaa of Tima) confeza a Toy aolid izmnnmty ogamxt bydio- 
pbohia Since 1901 ttua tectmiqne has been empicyed with aboolnti 
aoeoen at the Foatenr Inatitiite in Pom m the {reatmcot of oil patienti 
who present theoiselrea with a ocnoua brte, hot the msjothj of the 
patients ore still subjected eimpljto theeluak Poatenrian treatment 

The areroge mortality (tom hydrophobia was fonneriy about 1C 
per cent, among peioons bitten m the limbo, and 80 per cent of thoM 
bitten in the loc^ Bmce the Posteunan prerentiTe treatment come 
mto oae U bos progreo ai Tely decreased to Im than OS3 per cent 

Tbs ninple oompadson of figures » snSmentJy eloquent. 


ANTHRAX 

By PHILIP TURNER M F R C S 

Etlolo^— Anthr&z ii a diseaM whioh u c5Q»ed hj mfectJoD 
with a fpemfio mioro-organiim, tha BooBw oa/Afflcu The dhewo 
u wKntia0y one which attaokB ftnimalu, espeoially ntUa gotta, 
Bbcsp hortflt, and mice while the cenuTora are much leas coacep* 
tible. Outbreaks are rare m this oountry but the djva *e is more 
common abroad eepeoiaDy m the East. ^Vhcn it ocoun in man 
It recultfl &om oont^ with the bring or dead bodies or hides, of 
m/ected ammalw. 

B aniirXLeu u a lodebapeH non-motUe ocrganiam which often 
grows m cha i ns, and is rema^ble for its large sue (about 6-8 p or 
about TuVe bxh m length) and for the readiness with whteb it mar 
be identifled When growing withm the tissues of a Imng animal 
it multipbes bj fiasioii« and no spores ate fanned, li however blood, 
or any discharge from an Infected ammfll be exposed to the air small 
round spores are formed withm the bamOos spore^formitioQ also 
occno in aitihcial ooltures on solid or bqoid media when exposed to 
air The vitality of these spores is remaikable and under ordinary 
conditions they may surviTe far several years, remaining capoble of 
development and of producmg the disease should they reach a suitable 
environment. They resist the action of many antiseptics for a con* 
nderable time but, though they can withstand the action of boiling 
water for a short time they are destroyed after bcsliag for from 
fifteen to twenty mmates. 

In both man and the lower animals anthrax nuy commenca as a 
cutaneous lesion, or it may pnmanly attack the respiratory or tie all 
mentaiy tract. In the former ntuation, in man, it is known as wdtf- 
nant pusfuU or cAurtoa. AVhen H attacks the respiratory tract it b 
known as woofsorters disease, amce this vanety commonly oct m* ^ 
the result of the mhalatian of mfected dihns by those whose work 
neceentstn the manipulation of the wool or hair of infected an iin sl i - 
In the disease Is chsraetenxed by fever with conudcrsMe 

enlargement of the spleen and it is on this account often known ss 
** ipl^o fever 

pnatnla u the commoner form of the ais«a*e 
in man, and u of greater interest to the surgeon. It u 
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produced by direct mocaUtion of && abncock of tbo >Ian 
witli tb« bocSIia, tb« mfectiTO mAteioal bein^ m t mle, imported 
hida or b*b TUe dieeaeo gtiKially ocean In tbow who hiTe 
to handle theao materiaU, other m tho raw eonditioQ, or during 
or after tho procei* of preparation Jlaljgnant pastole rarely ocean 
m women. In a eenea of 100 ceaea admitted into QaT*a Hoapital 
in ISWi-lOlO only two of the patients were women, while there were 
three Instancea in children. One of theeo was a girl aged 11 whose 
mother waa employed oa & hmahmaher another a boy whose father 
waa a waterside Uboarcr the third, a boy who had been playing 
in a tan yard and bad made for hlmacli a moaatache of goat-hair 
which waa retponalble for a lesion on his Up. The occapehona of 
tho remainitig 03 palienta were aa foDowa Watemde laboorera and 
porter! worliig ^th raw hldea, 68 tannea and leathBr-dreoera, 
12 carmen 5 broahmakart, 4 green grooeii, 3 plaaterera, S 
horsehair woiher*, 2 bntohera, 2 mnVm a n , 1 proTiuon maiohant, 
I bookbinder I boraeheepet 1 occapation not ftated, 3. Two 
of the patient! had prenotuly been treated for a malignant poatnle 
whilQ two indepesdent poftnlea were present in another. In the great 
majonty of the caaes the occapation of the petient waa of snch a 
natora aa to expose tum to ths posIHlity of mfeetioiL DnnnfZ and 
«nc« the was these hare been cases of anthzax which ha're been 
sttribated to the use of infected shaTing-broahes. In tome od them 
the sTtspegted broahea were traced and were foand to have been 
Imported from Japan. In aeveral InitaneeB the bodHi were 
caltivatcd from the bristles. 

The leskm is oiaaDy sitnaled on aome eiposed part of the shin, 
generally tba face or neck. In tho above senes of esses the poatnle 
was Bitoated on the faee m f8 patients, on the neck in 41 the ferreazm 
or hand m 8 the arm in 2, and the knee m 1 

Horbld anahomy — Poet mortem appesranoee vary very 
consderaUy Oioally there are axtenure o^ema and mdorstlon 
aroond the primary lesion. II It is artosted in the neck there may 
be cedems of the sryteno^plglotlldean folds, fanoes and pharynx, 
aa well aa of the glottta. 8ome evidence of general Infection, or 
anthraovmia, is generally foond. The etomaoh may be cedecnatoQa 
and show extencre hieniorthages in the labmnooaa coat bat it la 
more osoal to hnd a natnber ol small peterhoa, with or withoat foper 
dclal alcerabon of the mocoos membrane. Bimilat lesions occor in 
the Intesboe more commonly in the jejanum, thoa^ sometlines in 
the fleam or colon. Small sapcrflmal olcezs, about ^ m. in diameter 
black centre snrroanded by a rmg of hypermmia, may 
also be foond. It ia unuaoal for the s^een to be much enlarged. 
The longs sr* deeply congested and oodematooa, and may show 
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hcmarrlugee either into then- *QbfUnce or beneath the pleura There 
ia freqnenUy eSuaon into the plenial cavitira, tnth cedema of the 
eabplenraJ tumea and considambfe enlargement of the bronchial 
glanda. The menmgea aro oongeeted, and there maj be eitemire 
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h*morrhagea in the iubanchnoid ipoce or into the lateral ventrKlee 
Small httmorrhaget into the brain anbitance may alfo be prreefit 
In a COM in which nght dded conmlnoni occnrrrf there wm fonnd 
a bannonhago in the left corpoi ftwatom. Tlie kidaej* may be 
congested and ahow amall eitraTaantioni of Hood, etpeciilly m 
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pAtlesti who h*Te tOnimuiaik. EflasioiM of floid oloir or blood 
tabled may bo mot with In tbe poricaidiom or pentooeom aa well 
aa hi tbo plenra. Tbeae contain tb« anthrax baeOloa, which la fonnd 
alao in the Tanoua hamonbagte leaooa, and indeed in any organ or 
ttiaue oi the body 

61^1 and ijniptonis. — The mcabation period Tanea £ron* 
a few honrt to three or four daya. The patient nanally first notloea 
what bo eoniidera to be a pimple, or poaubly the bite of an inaect 
ho genenlly auSeri oonaid^ble local irritation, and aenUohea the 
aHectod part. lUdneea, awelltng, and pain inonaae, w that adrice 
u Ttaoally sooght by the aecond or tblrd day By tbia time the leaion 
haa probably the foOowmg oharactora, which are typical of the faDy 
derekiped ■nt>iT«T poatnle (Fig. i93) — In aue it mcaanrea from ^ in 
to 1 in. or more In diameter In the centre b a dry black dcragh 
the eolont being dae to extmraaatod blood. Sorttninding tbn u a 
img of Tealclea fy»nt«lfifng a clear or aemipimilait finicL Aroond the 
Tc^dea b a red, indorated area which gredoally ahadea away mto 
mdematons tVin and ceQolac tiaaoe. In some eaaea, howerer the 
Mack iloQgh or recklei may be abaent, and in early eaaea the redneaa 
and cedema may be aQght. Oecanonally there la no de£mta poatnle, 
Imt a br^ brawny area with much endema, emulating an ordmary 
•eptie cellolltu. When thu oooditioo known aa oetknu adma 
oocota m the neck, there u eerlons danger that it may extend to the 
mediaatnmm or to the biynx, where it » likely to le^ to oedema of 
the glottis and laryngeal obetmolioiL Constitutional eymptoma 
rary a good deal in serenty bat headache and dixxineai are nsnally 
pceaent, and oceaskmalty romiting and ahlrenng The tanperatore 
b only all^tly rabed, aa a rule, bat may be aa high ta 103 F., eepeoi 
ally in caaea of oedema. Tie lyzophabo glanda which dram 

the afleoted area qmckly enlarge, but, erfs whes rety large and tender 
do not a n pp u tate. 

In moct of the fatal caaea the bacaHoa beeomea widely diihiaed by 
the blood-etream, producing the of genenlly known 

aa aailrocaaita. In thw oaaea the local leaion usnany haa the 
charaeten of ant}>r*T- cedema g1^Tw^nl^^ enlargement b oonndei 
able, and the oonatitutKinal aymptoma are ae rere. The pulae beoomea 
weak and rapid, and the temperature uanaBy riaea, ooeanonally as 
hi^ aa 100 F Yomiting U frequent, ami there may alao be diarcbcaa. 
Breathing beoomea rapid and ahallow the patient gro w a reatleaa Twt 
deliiioua, and there may be definite mdicataona that the nerrooi 
ayitem b inrolred. Tbna, a patimt under DaTiea-GoQey In Ouy'a 
Hoaphal had li^t-alded conrubiani, a dirergent eqnint, and dbeyna- 
Btokee reapciation while a patient of Durbam a bad tendemem orei 
the donal apmoua proocaaea, a aenaation of pins and needlea in 
3i 
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the limbe, pareeia of the legs »“d dTSpncBe cnniig to pereia of the 
dimphmgm and the mterooetal maeclefl. Theee patienti UfueDf die 
m a itate of coma aboat a xeeh after the onaet or death may retnlt 
from cardiio faiJore 

Dla^o*!*.— When the pnetale hai the oharaoteratlc appear 
ancei, and la aaaociated with enlargement of the ndgbbomng Ipn 
phabo glanda, the djtgnoan u uaoally easy The occnpabon of the 
patient help# considerably Any rmusnal septic leawn in a patient 
worhmg among akme or hidca ahotild aronae snspioicm that h may be 
anthrax. Casea of anthrax oidema may be miitakoi for oehiUrtn, 
or a pnstnle may be regarded aa acne> a boil, a snbcntaneons eeptw 
lesion, or a septic finger Fortunately microecopio esammation of 
the floid from the vesicles, or of blood from the centre of the laioa, 
after staining by Grama method (m ^hich the colonx ia retained) 
or with methylene-blne, will readOy demonstiato the charactenstk 
rod shaped organisms and lead to leccgmbon of the disecae. Bac- 
teriological verification of the diagncsts should be mnde in every 
case. 

Pro^oaia. — The prognoett, when the piMtnle u seen early end 
It efeebrely treated, a dUtmctl/ good. Is the above senes ^ 100 
eases the mortality was only 9 per cent. Even whtc there is erten 
nve oedema, with thromboets of the rabentaneona veins, and severe 
ecmsbtnbanal symptoms are preeent, a eonstdenble proportion of 
patients recover tmder energetic treatment Cases of anlhraannia 
are almost invatubly fatal, and in pahnonury anthrax the prognosis 
la very bed tbongh a emtU proportioD recover 

Treatment. — The following methods of treotment are ein- 
ployed for the entaneoufl lemon or anthrax postnle — 

(o) Excision..— As soon as the condition has been diagnosed an 
aniatiietio ahonld be administered and the puitnie freely cicued, 
the incision extending downwards to the deep fascia. The mw larisce 
ahonld be treated «th«r with pore carbolic tad snlphar eanlsioB 
tn the actual cautery The wound is allowed to granulsto and when 
Its appearance u healthy it may be sldn-giafted. If there U much 
erdema, 1 in-20 carboiro lotion may be injected around the extiied 
area. Danea-Colley found that ipecacnanba had a marted acHoo 
in reterdlng the growth of the baeiDi and he flccottLogly suggested 
that the wounds should bo dressed with powdered ipecacuanha and 
that the denfmetued drug sioold be administered Internally—* method 
which gave excellent tenlU. 

(6) Serumtrealrnent.~-ScIavo##eram preparedfroiniinmimiwo 
U generally employed. Three or four inje^ons of 10 cx. shctiW 
be made into dlfierent places m the subcntaneous tltsne of the flank 
as soon as possible after the diagnosis baa been made. Unless there 
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u dktinct improrement, tiie injeotiocs iboold b« repeattd on 
foDowinj day In nmre cue* 10 0 . 0 . nuy bo injected mtnveiuMitly 
It hii recontly been fitted tbtt when tenim tnetment ii empioTod^ 
CTemon li nnneoeaBtry The nsolta of etily forgictl treatment tte, 
however to ttiitfantory that both thou methods of treatment 
ehonld be employed tog^er The question has been iSTostigaiftd 
by W H. OgOrie and A. W Halh who come to the oonohison that 
serum treatment shonU be need tn oenjanotion with exemon of the 
pnstnle. They quota the following ftatutke of 48 cams admitted to 
Guy’s Hospttal between 1912 and 1919 Four oases were treated by 
semm alone, with 1 death, or a mortality of 15 per cent. 6 oases 
treated by exdsion alone, with 1 01 mort^ty 16 per cent, 

37 cases treated by exdsan and mjeobon of semm, with 3 deaths, 
mortahty 8 1 per eent. treatment not Bpeeifled in one cam which 
waa fatal In the rnnee of 100 cams cited abore, all of which were 
treated by excUon alona, the mortality was 9 per cent. 

It may be pomted oot that m a few casee which have no epeoul 
treatmezrt noovery may take pUoe the central skmgh dries and 
separates, lesTmg a graaulatmg area which slowly oKStriies. 
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SURGICAL DISEASES CAUSED BY ANIMAL 
PARASITES, SNAKE-BITES, ETC 

By frank cole MADDEN, O B.E , M D , F R CS 
SCHISTOSOMIASIS 

Huuxr achistoaonuoxu u the term applied to the pathologioU effect^ 
of infestatiofl of inan by three epedee of echfefcwnna, fonneriy k»cnni 
M the bilhtrii* arotma. 

The fMwnating etory of the worme, their development, end mode 
of in/ectioti may be etadied in Manson b Tropical Diaeaiea only 
the end reaalte of infeelahon can bo dealt mth here. 

Sargicafly ve are only araoeroed ^th /ScAotwoew 
(fiil^rm Acmotobai) ai^ 8chtU>»oout moneont {B montonO vhkb 
limit their ectfvitiee elmoat azclofively to the gemto-onnary and 
jQteatinal traoU rcepeotirdy i5ehufo«ona jopyihetm eaoaee so 
•ttrpcal eorapUcationt. 

DEIKAJEtr 6CSrSTOSOBnA9Ifl (ScAw/mowo idfewtobwi) 

Some four to six weefce after the entry of tho infecting cercan* 
into the body toxio eymptome — irregaUr ftrter urtkaiie, enlarged 
liver palmonary and inteatical initation — which form a definite groap 
appear They laat ten to thirty dayi, and loar to eight weeki lalei 
de^to pathological leatoM bavo been formed and termlnal-apuied 
ova (Fig are found in the unne. 

Patholo^ — ^The preaenco of wonna and ova In the auhmncotn 
tiaauea of the mncoua membrane of the bladder ptorokea a matted 
imtative protective reaction leading to proliferation of epitheliiun 
and inflltratioo of the deeper tlanree with roaixl ccD^ many of which 
are eomnophilea- 

The flrat naked-eye appearance may be gnnipa of mmate velretj 
hvperwiiKj nodolet on the moeoua membrane, which coaleaee *od 
form rmaH friable elevmtiotia, aometimef topped with mUrate vealdet. 
Later tbeee inereaae m aiie and complexity and form either papfUoma* 
or railed plateaux- 

The infiltration and aweHing tend to apread thrtwghoot the whole 
thickneaa of the Yieceral wall, and may extend over tha entire atir&ce 
of the veaical mncoui membrane Scattered throughont the infected 
area are yellowWi brown granolea, like wet taa-aand of calcified ora , 
949 
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and liter when th* mnooni membtwie bu been Urgelj deetroyed and 
repUced by fibroue ti»ue, bird, dry »»jsdy txe*a m« formed- ITleer* 
bon may remit from the pre«iire of the enormou* number of or* 
wluch he in and beneath the epltheGoin, or from aepeiakon of the 
popUkunai by disintegration of their baaea in the bladder or rectum 
It may deepen, and oagmata fiatolB. A«ooiated with all or any 
of the aboTe leelone there may be a difiuse fibio-oelhilar infiltration 
not only in all the coata of the Tiecna, but alio in the oonneotiTe tlsue 
between ita peritoneal or faadal attaidimenta. EpitheComa may 



Fig tM. — Schlatoaoma or um wtth caJdilcd c on te cta In the mine- 
The afaeU end iti end qdne are particularly well teen- 
irnm ^ Ikt ABrnm SeJU^ 

derelop on bUhamal nloerabons, eapeoaDy of the glena pema and 
the anna, and a form of amahua eaiDcer with groups of ora between 
the epith^al niiwrs, and eren more often a taxcomatoua change, are 
aometunea found in the WaAier with secondary deposits in the hesrt- 
muacie and claewhere. 

On mioroeoopo examination the mucous memhrane ta aoft, swollen, 
and densely psohed wiUi romid oella and ora the latter are e^Mclally 
thick juat under the ooreting epithelium, and, conatantly eMptng^ 
are readily reeognued in the grere tion s. The coupled worma lie in 
the Tcwia of the sahmueous twnn and deeper bsenes, wiueh 
ahow fihro-oellular infiltzabon in yarying degrees of hardnesa and 
derelopment. The malignant ehangea mendoned abore may appear 
m the walls of the Tlaoua and extend wid^ beyond it. 
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The e*rlie*t urinary »ymptomfl an generallj referred to tjte 
bfadder, and oonaut m a abj^it bmnattina, fiat appeauDg with 
the faat few drop* of oniie, and accompanied^ sooner or later with 
nritatJon at tiie nect of the bladder and along the urethra, Im 
tatalitj of the Madder gradually becomea more eerefo till it merg« 
with the other gymptoma of chromo oystitu Then Ii, howerrer now 
An Ahnoft ooBstAnt hcmatnna Ova may he found m the unne for 
aome time before eymptomi appear and their presence remains the 
one confinnatiTe diagnaatw featore thronghoaL Many of the ora 
are cahnfied bat otben an dearer and show mlruddia under the 
higher powers of the microscope. 

Aa the diseace progreaecs, the aymptoma inoiease m aoventv and 
when once aepsts la added the deatrucOve changes throoghont the 
whole ormary ayatem adfaiice apaoe. The nnne becomea alhaCne 
phoapbates form on abraded sutfaM and become nndei for phoephatit 
ttonea, and obatroctian or ereo ntentiOQ of nnne from bflharital 
manea, stones, or bloodolot may oocur Blocking of the unteno 
onfioes or actaal disease in the nreten themeelTts may lead to dOsted 
septio uieten and bydronephroais, soon going cm to pyonephneos 
or pyelitis, septio nephritis, peonephutis, aeptie retroperitoneal cel 
loltUs, and general septic tofeebon may tuber in the end. 

In acme cues the cavi^ of the bladder may be almost enUitlr 
filled with a soft cheesy bdbarnal tissue in otbers rt may be T«ry 
much dimituabed m sue by contraction of tbe fibrous infiltraticm of 
the walls or by enoroachment of fibroas or canceroos mosses [Fig, 
237) This new tiasae oztends well beyond the limits of the bladder 
Into the connective tissae and masdes m all directions, and ii of stony 
hardnesa. The prostate and reafeubo semmalet do not escape eren 
m the earliest case*, and tblckenmg of the bladder walls U a festore 
from the very beginning of the disease- 

The dJa^norit of eohutoaomums most bo suspected In every css* 
of irritable bladder and luBmahina in a bdlhima mfected coontry and 
is eonfiimed by nucioecopical sianuBatioa of the unoe Harked 
eoamophiha is always present and show* itself both in the blood pictors 
and in the ceJJuJar infiltratjons of the various lesions s complement 
fixstioD test (Fsitley) has become a most valuable means of dJUerentisl 
diagnosis. The oyitoseope may reveal the earlier njanifesUUons or 
show small popiDomas occluding tho onficea of the nreten but u 
the surface of the mocoui membiano becomes abraded tho difficulty of 
secanng a clear mednun, owing fo the constant drip of blood and tie 
presence of dflms, makes it neeesaaty to depend upon other diajooslit 
methods. Thus, with the sound roughnes* of the bladder-wall, masse* 
of raised plateaus or peptllomas ridges oo the posterior waff siooef 
concreUooa, or soudy patches can aD bo felt and tbe nte of the 
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bl«ddu and tbe coculiUoo of tb« naotts and its rimrondlnga maj aim 
be aacertamed. Tbe mine Tarlea conndetaUy It oontaini otb 
tbrongbont m the earlier ata^ it maj remain acid and othenrlsa 
normal except te tbe pieaence ol O'ra and of trace* of blood later 
it it alkalma and fnH of pQa> blood, pboapbatea, dibdi, and ora. 

The method* of diagno^ oommonlsr used in the investigation of 
the onnaij sjftem most be emplojed to demonstrate the presenee 
of the Tanom eeoondary pathological eondiUons above deaeribed. 



FIf S37 — Extrema case of acUxtoaomiaxl* of th* bladder with 
{ormatUm of much danae *drThn»-Ske tinoa. Ute carhy 
of tha b ahnoat ooo-^zlstent. 


(.Frmm iftt l mm, fr b U* Umjtwm 

Cancnrrentlj with the btiddor and kidnej mfectum, or sametune* 
aa the mam featnre of the dia ca ae -which, whererer it mamfexta 
rtadf, roust alwaj* be regarded aa a poienl infection — the wrefiro 
maj be mrolred. InflhratuBi of manms membrane, followed br 
nlceiation, with destraetum of portions of the urethra mthI the form 
ation of flxtnlo, is the xmul rei^L The fistnlft aoae mamlj from the 
membranous partkn of the orethia. and often leave the canal Utei 
ally or even above, and nm between th* corpus ipoogioaam and the 
corpus eavernoxom of one side, to reach th* xorface of the pennenm, 
b u ttocta, pnbeo, or abdomen In both and mnltiplo hxtnhb 

there is nrorb ssixoirodmg fibroos tame and often a hard cedama 
— false elephsntints — thnmghoat th* scrotam, penneal tbsnei, or 
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pern* (Tig SS8) Tin penile metlnn when attiched BometaDe 
pr^te eitramdmaiy defomuben prodneeU by flitnUo and endema 
and may amda a thioL, hlood-atalned purulent dlacliage from 
the meatns. Elongated maaiei of billiataial taane are found In the 
•pennatjo cord and fn the erectilo biane of the penij and in extreme 
caaea the whole length of the ereotOe tiaana may bo lobd with bdora 
bon, and a permanent fixed erecbon follow The reanltint difflcult 



FIs — Scliltto*ocniAiU of the penis and s autu m in • younc boj Tb« 
fUns penia and the prepuce, Indeed the wbolt penis, Is in a coo 
£tioQ of false eleph^Uaals, and riddled with sUmset, as Is also 
the Scrotum The sinuses are really flstnlc In connajoo with 
extenrire schistosomiasis el the urtUu^ Old Ulharsial sinuses are 
also aeen in the left iUac re^on. 

1 / « nur iM tht mathtr o an A Kmtr-ti'Aaty //tt/ifw/ 

mjcturibon i£ oomhined with deatruotive pro cea eee m the bladder 
causes intense snUenng. 

The treatment of scluttosonuasiB consistj first and foremost in s 
genera] and personal projAyiaxts, aa described In recent puhllcaUoni 
by Leiper Fairley and Manson Bahr The aymptomatic treatment 
follon the usual lines adopted for Initatlon and Inflammation of the 
unnary tract in generah Extract of male fern In lO-nun doaes In 
capeole three times a day Is often nsefo] and irothmg pres more 
rehef than the weQ known bncbn and hyoscyamns mlitore Other 
alkaline diuretics, methylene*hlue the heruoates and heismine btre 
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thm Ttlue and tb« add aodiam pboaphate U cspedallj uwhil in indta 
tlon with earijalkarimty DhirotKa of Tanoua piaiits of local origin, and 
bariej water ar« Urgelj employod and plentifal potationi of water 
and a mQk diet are aometimei nigenti/ necfiry to aQaj the intesae 
inQeHng of the later atagea. Iron and areenlo with a general tome 
rv-gune are needed abo and locaTlf whon they can be borne, copiooJ 
Imgationa of the bladder with dilate aolQUooa of permanganate of 
potawnm eoaol, oxygen water or even anTer nitrate, may be tried 
Stone* moat bo remoTcd by lithotrity At a late atage, median perineal 
drainage of the bladder afforda aomo degree of temporary relief. 
Urethral fLatnlo moit be rery radioaHy dealt with and decortication 
of a awoUen elephantiatk peota with anbeeqncnt grafting la often 
Doeeiury Bometimes an operation oomparable to that for dephan 
tieaia may be performed on the acrotom, and any malignant change 
on an nlceration of the glana penle may nqnba a rery complete am 
pntation of that organ and exetaion of infected glanda. Malignant 
diaeaae anibg m the bladder may call (or penneal drainage, but In 
the later itagea of the diaeaae all theae operatiODa are purely palliative, 
and the whde progooaia of the caae, immediate or rvnote dependi 
upon the oonditdon of the upper anoary tract 

Deponta of bQhamai tbsne hi elan, Mbeotaneenu tuane, erectHa 
tiacoe of pemi, apenoaUe eord, and elaowbere most be aa completely 
exotaed aa ponible 

The specific treatment by the intcavenoua mjection of tartar 
cmeiio, which ongmated with Chnatopbemn, la now adopted at Kaar 
d Amy Hcejatal, Cairo where large nambeii of caaee are treated daQy 
according to the scheme devised by Day A freahiy prepared 6-per 
cent, solntion of tartar emetio u stenlixed water ia naed, with an Initial 
dose of I C.O. that la, 1 gr of the drug, which ia followed by S-gr 
doee* every aeoond day for twelve mjectioos. Thia oona ti t o tea a oemrsa. 
Aa Dr Day pointa ont, both the rapidity of eSeot and a permanent cure 
are Itae dependent on the total amoimt of the antimony given, than on a 
regular tn weekly aequenoe of injeetiona, which enanm an adequate 
ntniation of the lyatem with the drug Exceptional oases, he add^ are 
found m which the osoal course of mjeetaona faila to IdU ah the ora, and 
more treatment u required to dlseover these, it ii better to examine 
the nnne when the eleventh mjeotloD is given — instead of at the end 
of the eouise, the twelfth injection. 

The rmne is examined macroseopuiany at each injection and mlero- 
BOopscaUy at the end of each course. By the end of the first week 
the hnnatnna has generally ceased and the nmnber of the ova much 
diminished. By the end of the second wtek most of the ora fail to 
hatch out and gradually the maaddia penah and are all dead by 
the end of the thud we^ 
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Tio injeotiona at© pTea to oat-pabenlj the gmt«t cart 
bei^ tabm to preveot other iooal or general bad effect*, CT.ght 
pdtoesa and cough maj be eipenenced and perrhapa xertigD and 
headache and in rare caaei vomiting The patien+B ho down for 
1-5 hotiTi alter the Injection 
Should anj local tronhle aibe 
from the tartar eroetio, emebne 
i* mbatiteted temponuilj' in 
3-ac doaca of a 3-pcr-cent 
edutjon in iteriliieji water in 
exactly the tame way and 
times as the tartar emetic. 

CoUmdal antunonv, in do*c* 
varying from 2 c.e, for qmte 
email children to 6-10 o,o for 
adnita, u alao eilcctavc, and hai 
the advantage that it can be 
pven by rntramoJcnUr injec- 

tlOD 

For the eeptic infection* of 
tho nnnary tract which com 
plicate K> many ea«ea of old 
•tonding Kloftoaoiaiaaie, hexn 
mine has a certain vahiQ when 
tho unne is end. Encouraging 
resnlta follow the mtravenem* 
InJcctKina of the drag, CCCO 
gnn. m 2 ac of eterilixcd 
water every aecond day in 
these intense mfeotions. 

The best reaulta are obtain ed 
in the earlier casea bat considerable reGel foflowt in more advanced 
caaea also Local treatment for oyititu snd stone must be sdopted- 
The exdsion of mssaea of Infiltrated tissoe is much fadhtsted by a 
preliminsry comae of tartar cmebo. 

nTTESTINAL SCinSTOSOlIIASlS (BekMotoma manKnx) 

Toxic symptoms very similar to tboae described in connexion with 
nnnary schistosonusiij occur in thla form of the disease, and precede 
the discovery of Isteral-spined ova in the fret*. The ova afford eon- 
closive evidence of completed Infestation thronghonl the Intestinal 
tract and its aisoaatetl voscera The general signs of infeststioa ra 
the mam resemble those of &ii*toso«o ItrTTWfotiirBi The Fairley 
reaction u equally applicable, and eoainophtlk is here also s very 
striking (eatore. 
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Locftllf the ducflise has so axteasiTe distnbatian, and bQhsizisl 
lesioiis hsTe been described from the stomsch to the snns (Fig 139} 
A dlSose papniomstoos sowing may occur throog^ont the mnoons 
monbmte anywhere from the Qenm to the onost with mneh general 
mfiltratkHL In the eoion partloaiariy the pspiUomsj may sepante 
oS at theb base and form nleea not nnIQie those of dysentery (Fig 
SIO). Localised scbntosomlasls may also ocoor in the Urge mtertme, 
etpecUDy in the ngmold cecum appendix, and trinsrase colon, 
with enormoos thorhening of oil the coats of the gat, a lomrisnt 
papQlomstcras growth olniost oodading Its Icnnen, snd a hrm flbro* 
celhilsr indaiation m 


the mcoocolom Hard, 
morahle twellmgi ore 
produced whh the oxosl 
intestinal symptoms. 

The aymptoma 
of intestinal schUtoso- 
miotU ore those of gas- 
tro-ententts and Uter 
of irregular dyocntww 
durrhcea with the pass 
age of Urge mosses of 
moots ssd blooiL The 
smocnt of blood, and 
its admixture with 
maeos, Tory eomideT 
ably Bilharxta ora, 
with Uteiol ipineo, ore 
found m the feces. 

Speoiflo tre&t« 
rnont nrast be adopted 
os for Sduiotoma fu»- 
tM l obu m but after 
that it becomes sotirely 
symptomatic, and m 
the TTnln follows that 
usually adopted for 
dyoentery For the 
hraOsed mosses ezpkir 
story UpoTotomy a 



indicated, with incuiaii into the got at the site of the swelling the gut 


end the abdominal wounds ore then sutured. Great rehel of symp- 
toms, wHh dimppeoionce oi the tumcni generally hfiowi. 


In the rtduM the pnnapsl festmes of the disease ore multiple 
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p»pillomM, oftcB in kigo with at without protruacm (Fig 

241) infiltrtticm and Boftwimg of zancoui uwmbrEne, with or without 

prolapse aloentioui old ui leoent fistuls mouniii into the acluo- 
reotui foatt or out on to the huttocfci or mcrt! r^ou , wr i tj the 
hard fibroue enarclmg miwn trameHed with epithelraiD-lined tract*. 
Prominent masaei may bo Dgmtured off the ephmcter bang itretohed 
if neceaiary ulcerated lurfaces may bo cauteiued, or Tanotti 
astnngents apphed while the fibnnu maeset may be compJefeJy 
removed with the lower end of the rectum, 

Rardy a diffuee papiDomatoua candibon u found in the pmaetun 



end around the anua. Bontetimei epithelionui may develop on an c4d 
ukerabOD at the anua 

SCHISTOSOillASIS IN OTHER PARTS 
In the female generative otgnna, papillomaa may occur at the 
Tulra of there roay be inflltralioo of the mucous membtan* 
papniomaa and nlceratioo at the vaginal outlet, or In the 
papillomas on the cervix ulcn or Sbrous bflhamal masses in tw 
br«d ligament tube, and ovary 

A bilhanial hicmop^Tis la sometimes seen, Depodls appear m 
aubcutaneoui tianies, and may not infrequeoUv be cowplct^ 
eised, as in the penis and penneum, or luhsequcntly scnped lo 
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uoti^Ucd vim olcmtion bas raperreiMd^ A IflbtnUI drtboCT 
of tbe tt occuionallj met intb. asd Qodoles on tbe ntrface of 
tho iplecn mi on the p«mctal pmtoaemn Ora maj' also be fonnd 
In enlarged mesenteiie glaoda. Tbcse erratio lofiltiationa and lenona 
are gen erally mixed infeotiona, which are rerj eominoD m eodemk 
areas. 

LESIONS PRODUCED BY THE GUINEA-VORM 

Tho parcLSito. — ^Xha female worm (Droevnevliu n^uieiuu) la 
ojlindncal In shape, y^ovub-whlte m adoor and vaiiea in leaigtb 
from DOO to 800 mm or even more. Antenody u a triangalar mootlv 
opening anrttmnded by prominent paptlle, while the poateiior md 
U te c orred on ItMlI to form a adng or hook. The ntenu extends 
throngbmrt the whole length of the worm, its excretory doct opening 
into the ceaophagaj from which the embryne an diMhargcd. Tho 
male worm (Ijciper) ta only 23 mm. hmg it has been found in the 
mnsdes of an infected mooksy The distnbnboai of the vttrm u 
limited to certain tropical cotmtnea, and then only within cnenm' 
acnbed limits, and confined to certain eectioas of the popnlattom 

Byxnptomt of LafoatatloiL— The fist ngn may be a fechng of 
weight or a doll p«i" at one apot, and here a parUoo of the worm may 
be feh as a hard cord tmdsr the ilrm. More genecrally a nmnd, 
hthatmg lamp h fcrand m the cobcataneoos tosnea, orer which a 
blister forms on the skin with much anmuxuling mfiomination and 
lodnratkin. The realele beoomee a pnstnle and hnutto, learmg an 
nicer ^ m. in diameter in the cen^ of whieh n a tmy opening 
eometunes plogged by the head of the wor m . The nicer disehaigee 
pm and emhcyoc In 6h per eent. of cases it is found jnst abore the 
ankle, and lea commonly on the wxjst or back rarely it may be 
on any other part of the skm smface, and even nnder the con^nnctiTa 
or m the knee-joint. There ts anally only a nn^ w or m end a single 
nicer hnt there msy be seTeral nlceiB, eapeoally cm the of water 
qimers, or several w omi a may emerge irom one large nicer Qeneial 
symptoms are nnally insigniflcant, b^ may be very severe, with fever 
csdema of hands and feet rigors, vomiting and dehrntm. Bolfom 
Powell have noted an eosmophiKa varying from 0 to 36 per r<*tit , »Tifl 
aretagmg 13*6 per oent. If cold water he sqneoxed on to the skin 
near the nicer a drop of whhuh fluid jets ont of the central bole 
or " a beantlMly pdhtcjd tube Vk izi- diameter is pcotmded from 
the opening. This ts the ntemi, and when it has be<m extruded an 
inch or thereabouts it suddenly filla with sn opaque whitiah mataisl, 
ruptures, and coQapaea, the fluid spreading over the snrfsoe of the 
nicer " (llanoon) Tho ejection of embryoa may occur ahnoat ereiy 
hour for srmml days nnbl the uterus is qmte empty 
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Treatment — Doaoiing vith cold inter alletje imtetion wid 
hajteni ejectioii of the emhiTOB and expnlnoo of the iroitu u the 
worm proUnde* it i» caught in a deft rtick, or tied to rt, and riowl^ 
roDed otrt (Kg. 24S) extra tunia bong taten several bmet donug tb« 
daj' this maj be alternated with weak antiseptic ccmprceacs daring 
part of each day Extraction of the whole worm may sometimes be 
effected m three or fotrr davt, but may tote moeh longer Boo>e 
Burgeons (Brakenndge) rdy npon tegular douching alone, leaving the 
worm to come out of itacU, which it usoally doea m ahont fourtee® 
dayi. Others adopt the less adviaahlft plan of injecting the worm and 
ita anrronndinga with perchlonde of memny (1 1 000), 

Qentlcaeu u eaaential to prevent bieahing of the wottq, an aeddint 
wbioh may set np severe septic cellahtis, 
going on even to gangrene. After the 
extraction the long ainua nanslly heals 
witboot difficulty 

Prophjrlftxli is based on the fact 
that the embrvoa must teach water for 
then devtlopmenh Tbev can IIto id 
clean water for six dajs, and in muddy 
water and moot earth for three weeloi 
bnt for metstcorphoeds mto woms 
they must spend from three to fire 
ve^ in a smaO enstamn Cydopt 
fundHoorata this is then Ingested by 
man or other smmal, and the young worms are set free. In almost 
exactly a yenr’e tune the female worm, having made her way along 
the intxatnusculai planes, presenta hersdl nndei the sldn- Im 
pregnation prohaWy takes place in the mnscnlar tuaue*. The 
ulcers are usually situated on a part of the host s body most 
frequently exposed to the water eo ncoessaty for the dcvelcpoient 
of the embryo thus m watar-camets the back. In other patients the 
legs and arras, ore moat often affected. Prophylaxis then eormits 
In preventing fouling of the drtnkujg-wmter by the discharge of embryos 
into it, and insisting upon its being boded awl filtered- Dog*, Jscksli 
buHocks, and horses, among other animali, also suffer from Infeetioo, 
and must be just as carefully excluded from the water supply which 
should whenever possible be taken from a running stream 



Fig g4J.~Ctiiaea wwm 
bd^ extracted from foot. 
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FH-ARIASIS 

The parmslte U the Ftfona boncmAi (Tig 2-15) a long, bsir-bU 
tran^rent nematode worm 3 in, to 4 in, long the female iWng the 
larger and longer and occupied m almoot the whole length by 
utetme lube* filled with ora in varimu stages of development To* 
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anterior end of both Kxef n tlightly Upend and dab-ahaped^ vHIe 
the un tapers to an abrupt! j rounded -o5 tip The tail of the male, 
moreoTer a sharply mcnrrsied and curled. Male and female wonns 
may be coded together in balls, and ate thus found in oyst-llke dila 
tatkns o the diaUl lymphabet or they may be more loosely in 
lympbatie rsricts in the larger lymphatic trunlo betireen the glanda, 
in the glands themaclves, and in the thoraao duct. AH the patho* 
logKal condiUonJi mclnded in the term flUrbak are dne to the 
pretence of these woima in the conrae of the lymphatic system. 
The embryoa are nan-pathogenetic, but they are of distinct import 
anc« as affording eridence of the hidden presence of the parental 
forms in the body 

The embryos, knovn as F nodMme or tnterofiana bancrt^i, 
are deader eylmdneal rorms, one end ruonded off and the other 
Upenng, 0017 
mm. (Vi in.) 
long, with a di 
ameter a bo at 
equal to that 
of a red blood 
corpoacle each 
la co n ta m ed m 2iJ.— AttJtndea of FUana noctunia. 

a Tory defacate i^nm i 

sheath vithin 

whtah h mores backwards »nd forwards. To demonstrate the pte 
senee of F wooturHa m the blood, fli™ may be examined freah or after 
staining with a weak aohition of focbsm (3 or 4 dropa of a aaturated 
alcohoho aohitwo In I ox. of water) or by special methods with 
methyleoe bine or logwood, tbe examination bong made without a 
eorec-glasa. In freah specimens tbe filsrm wiU be seen in my actire 
movemsat aiooeig tbe hlood-cetla, and after they bare qmeted down 
they can be readily distingtosbed. Many AHtim may hare to be 
eiainined befare any embryos are found. Tbe examinatian mnt be 
oamed out late in tbe crening the filaiic seem to enter the penpberal 
urralation about B pun., snd iooesae hi numben tiH midnight, after 
which they gradnally decrease untfl about 8 or 9 ajn. tbe foDowmg 
day when none are to be found. Hanson suggeata that they thus 
wander out m the hope of bemg taken up by the mosqmto, whose 
haUts are also lately nocturnal, and into which they must enter to 
pass through the further stages of thdr life-hiitoey If, however the 
pstient alters his bsbitB, and sleeps during tbe day the embiyoe are 
found during that time snd not at mgiit- Manson-Bahr hss noted that 
In Fl^ and the Paelfie islands tbe embryos are found m tbe bhnd 
d urin g the day and aaczibes thb to the dhimal habita of Sltgomyta 
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pteudo-tMcIIantti the local hort. Dnnng tliEir .laaict fom the 
peripheial crrcoletiim the emhiyo* probablj- tmhe lelago m the Urp 
arteiml trooki, mih, for ezunple u the mteniil carotid and in 
the hrogt. No entirely Rtiofaeloty ejplanation of thia filana) 
penodiGity a yet {ortiLromuig. 

Uanflon and othcn Lave iboim that tranflimMion from Tnan to man 
ooonra thitrngh the agency of CvUx/atigoiu Anopkde* mjemmua, and 
other mow^mtocs, which extract th® embryo with the blood from 
infected pafaente. In the moaqoito the embryo* undergo aeveral 
change*, and paa* from the stomach to the thoracic moacle* and 
prothorax, and finally into the proboem* thence they are mjected 
mto a now host, and reach the Ijmphatio system, where they become 
sexually mature impregnation of t^ female occuri, and, m the end 
ova and their contamed embryo® ate depoafed in the lymph. In dne 
time the embryo* still contained in the stretchedniat egg capsule 
which lonna the sheath of the embryo pass tbiongb the lympbatk 
gland* en rouUy and enter the cnculation cither ly way of the 
tboracio duct and left tubclanan rem, or by the lymphatic* of 
the upper port of the body 

Pftlholo^eal effeoU of flLarlaals>-'AlthoDgb both sdolt 
worn* and embryos are often present m Urge numbeTS without 
prodoong iH effects, they fcegocntlj do aenons harm ly the 
obstroction to lymph orc^bon offet^ by tbe parent worms and 
the Ota The lymph u dammed hack end its pmeure raised 
this, m tune, leads to great dflatatlon and tonconty of the lym 
phabca, with lymphatic (edema or lymphorthco* in the affected 
area. The ob*tiuctian may be complet® from the first, as when a 
TTTn* of worm* or ora become* Impacted in the lamm of a lymphatic 
vessel or it may be partial at first, bat gmdnfllJy become more 
oomplete, from inflammation and conseqnent thicLtaing of the 
coats of the lymphabo owing to the irritation by the worm* or or* 
within It The ulbmate effect* in any ease will depend upon the 
efikiency of the coUsteral circnlation Thu* if the tbonunc duct 
itself become blocked the chyle can only reach the circnlation by 
pa*ing backward*, by way of the abdominal and pelvic lymphatic* 
to the lymphabc* of the gnrin and acrotom and cm by those of the 
abdominal waD, cheat, and neck, mto the right main lymphatic trunk 
and *o to the aubdavtan rein. The whole of this tract of lymphatic 
ve®el* and the tboraoc dost rtaelf up to the actual obstruction may 
becomt hypertropbied, vancose, and greatly distended with chyle 
which may leak from the rmel* on the alightwt Injury or may eren 
exude without any breach oi surface. The condilion* produced there 
fore depend upon the poaiUon of the block In the lymphatic syrfem, 
the degree of oh*tnicbon and the state of the eoUateral ebaaneh 
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Foanblf aome oflbo iTinpiomi may bo awobed to ora obatnicting 
the drmilatloD thnnigh the lymphatie glanda. 

F moluna u aeldom foond In the blood in oaaee of wcll-derelopcd 
filn WftMB, and least of aQ In elepbantuab. This is dne eitbei to the 
death of the parent worma (whioh by thetr imtatHO^ may sometimea 
set np aba cB f a oi lymphangitis) or to the obatraction m the lymphatse 
area becoming so complete that the embryoe cannot pan Into the 
gcnerel circulation. 

Ollnload nuinlfftfftailoaa of fllAiiMlB. Filarial ab< 
tceis — Abeceaaca, particularly about tbe •eTotum may occ ur aa a 
result of filanama, a^ may aometimea bo the first indlcaticn of the 
conditioii. In some cases they are doe to tbe death of the parent 
worm, which may bo found entire m the canty of tbe abacen, or m 
plecea inoorpotated with tbe snbatanoe of ita woIL Mansoo-Bahi 
states that adolt filarus may occur m large nainbeiB in the tiaues, 
especially in lymphatie gUetds and Teasels, but also in the epadldymb, 
testis, aetd timka raginalia, and may cause abaeeasea in these situs 
tioQS. The dead worm may howerer in many cases be entirely 
absorbed without produfflBg any imtatton filanal ahac as w 

ire prodooed by lymphangitis whieh has luppmated the proeesi 
being cempaabio with that of an ordinary septae lymphangitas whioh 
ends m pua^formatioa. 

Uicn^ fiWidea these abeoecsts into throe mam groope, amorfiing 
to thor Bitustkin, as follows — 

1 In the acrotam. where they may occur as (a) suppurating 
hydroceles (h) abaooH of tbe spannabe cord or (e) sbsceat below 
the teabcle. 

2. In the limba, oc cur ring in BtoaboBS rich m lymphatw tusue, 
and generally in the Immediate nelghboaihocid of the great reMola. 
They are partienlaily eonuooa in tbe axilla and the poplhaal space. 

3. IntnthoraoH and intra abdominal aheoeaeea. The iormer develop 
in the poateiictT mediastanom. and cannot be at all eejOy diagDoaed. 
Tbe latter are most eommon in the retroperitoneal tusue, especially 
In tbe Qiao regwu. In these cases, according to Hanson, tbm m&y 
be deep-seated pain in the thorax or abdomen with a heetio tempera 
tore a^ the ordinary tigm of absceawa, so far aa they ean ahow them 
•elree, and with a very marked dnninnfaon in the number of embryos 
or even their complete ditappeaianoe from the blood. 

The condition seta in with a prolonged ngor fdowed by a high 
temperaton in a filanal subject Bometunea this may be assxisted 
with or preceded by an attack of lymphangitia, which usually Is the 
preouisar either of an absoesi or of elepbantiaiit. 

The tnaiwKnt naturally in free incision and drainage, 

whenerer poHibls. 
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Lymphangitis and elephantold fever— -At *07 stag® a 
flanunstJan of lymphstao tracia may dsrelop, pcwmbly dne to * 
tuddeii oatponrmg of Tnirrofilaro® hy tha adizH ironni into tlia 
tlt«e embryos producing tone and Inflamroatory eSecta (Manaon 
Babr) Signs wmiT a r to tboM of aepUo lymphangrtia are prwent in 
a marked degree. Fever is high and neoally preoeded hj a prolonged 
ngor inflammation and induration along the lymphatici, and rednesi 
end congestion of the gkin are pronunont feattrrea, Ahsoew formation 
nia 7 occur or relief may be gained by the discharge of lymph from the 
surface of the nroUen alon. Recove r y is incomplete, for iomo thicken 
mg of the lymphaticB and mdniabon of the slon persuti, which, in 
creased by each snbaeqaent attack finally induces weD-dereloped 
elephantiaaia. 

The attack* of fever and lympbangibs are particolaily common 
u elephantiasi*, lymph scrotum, and vanoose gitornglands. If it is 
known that the patient has fiknal embryos in his blood the disgreocu 
of these recurrent attack* of fever is vary obviona 

Treatment must follow the nsoal lines for lymphangitU of other 
ongm special care most be taken, bv massage tind b a nd sg ittg , to 
promote the abaorptioa of the infiammatory products. 

Elephantiasis of the scrotum and penis —Hephantissfa is 
by for the most commoo manUcstatioo of filsnasii and is reiy 
prevalent in filanal coantnes especially m Cochin-China snd Bomoa 
It has a special predilection for certain sites, such as the icrotmn 
and the lower extremities, but it I* also met with in the arms, breosts, 
vulva, scalp and in circumscribed elan areas in the Cmha, truck 
end neck. 

It is a natural result of blocking of the lymph-stream, the first 
sjTQptoms being usually oibered m by sn attack of fever and lymph- 
sngiti*. R the obstruction is safflacntly localised to shut ont the 
scrotum from the lymph drculatioD tbero will be, first some general 
enlargement the scrotum wQl seem more pendulous and the skin too 
abundant generally eoftened and thickened and other quite smooth 
or dotted over with tmy vesicles distended with or discharging lymph- 
Sooner or later an attack of lymphangitis occum whicb after lu^ 
siding, leoves the scrotum much larger and the ikm much tougher and 
thicker Incrcnamg m rim with eaeh attack, the scrotum may awnne 
enormous proportKtnj (Fig M) weighta aa much a* 221 lb. betnj 
reported. As the scrotal swelling enlarge* It drags with it the aldo 
of the lower port of the abdomen and as much loose akin aa possfUe 
from the penneum, buttocks, and thigbs. The penis, which remains 
firmly attached to the aymphysie poba by its suspensory ligiuneDt U 
dragged to an enonnous len^h the prepuco and the 
body of the organ being polled down to form an elongated hood 
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6arf»w of the nraUmg the depreaeion, the eitemil opening of the 
funnel ]urt mentianed, pment*. No tnco of peme or of ipemutio 
corda u seen, nor can thej be felt, m the mw*. The ihn fa thick and 
rough, does not pit on prmnie, and appeaa very Eke coorte jag-ikm 
the hau folhclea, often much hypertrophied, standing ont prommoitly 
at a coniideiahle distance from each other and nsually tipped with 
thick, twisted, bnstly hairs, tboogh stroebmes the scrotani u quite 
bald. The consistaice of the maa at a whole, u soft, though the 
lower port is frequently harder and more prominent than the rest 
owing to thickening of the gubemacnlnm teatia and to pa«dve con 
gesUon at the bottom of the swdling The prominence u due in some 
ms t iin i ie ia to hydroeel ea. &Q^e or double rn gntnal h»T Tn« may be 
present also Sometimes the acrotnm atone is affected the perns 
remaining qmte free but in the majority of cases of any screnty the 
perns becomes Involved In the growing mase. 

When the peme alone is affected, the disease shows itself first in 
the prepuoe which becomes twoUea and softened, and forcos a horn 
hke projection, or a ewoUen collar all round the glans pema. In time 
the tkm of the body of the penis becomes affected also, and a very 
ebaneteastio appearance u ptodttced. The body of the penis itself 
looluding the ^ans, is not affected, and m all eases H cam be dissected 
oat qmte intact from the mfiltrated aton around H, even when it hes 
In the midst of an enormous lerotal ntJHng. 

On section it will be teen that the skin layer with all its contents, 

Is enormously h yper tr opbed, and thot the rest of the section connits 
of a TT'fiM of Uubbery fatty areolar and loose connective timne coo- 
talmog many largo blood veeeela. The penis cords, and testicles ore 
all embedded in tins milky white tissoe, which can bo entirely stripped 
from them by careful separation m the line of cleavage. The spennatto 
cords are enormously lengthened, and a depceit of fatty tisme nms np 
between the vessds in advanced cases, though, ususliy there is a 
defimte fibrous shesth enclosing the atructures of the cord which are 
not infiltrated gCDerallj though they are much thickened. The resseU 
are very much increased In sue and lengthened. The tcstkl^s are soft, 
sometimes much atropbed but In most cases quite healthy and -are 
often surToonded by large thick walled vaginal hydroceles containing 
clear fluid not lymph or chyle 

Treatment. — These svetUngs, however large are not dangerous, bat 
become very inconvenient from their great weight and the dragging 
on adjacent tlssuea. Complete amputation affords the only hope of 
cure, and should be earned out when the patient s general condition 
permits. When the penis alone u affected all the soft dephantlalle 
■bn and tissue must be most completely retnoved the raw surfoee 
bemg subsequently ilda-grafted by Thserscha method 
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In CAM* inToInng tli« Mrotom, And in whleh the penk te entuely 
tho trim* mnit be fxwlj indeed Irom well Above the fTmpfaydj 
pnbis to the opcnmg of the prepatul fannrl, And the enonnom pemi 
And the fpermatio cordi, np to the cxtexnAl nn;^ ckAnly cnodeAted, 
the thickaed gnbeisAonlA bdng divided beknr m order to free the 
corde. The pe^ the cordi And the testa m that tomete TAgmila 
Are taned np od to the sbdomai out of hAim • nj tbe nrethiA u 
gOAided by a CAtheter placed in it and the maj* Ampntited. Every 
parbcle of iVIb And cnbontaneons tune is then dlaeoted 

AWAj And the mnscla are Uid bare. The flAp* of healthy elcm that 
remain are tmderont to form a pooeh lor tbe tates. Tbe cordi and 
tmucAB are now deared of diacaM by careful djMeetKn« and the totkles 
placed in tbe poceh made for tham Generally most of tbe pesua 
U left ban and li cabee^eatly gnfted. 

If only tbe •orotiuD a affected the opeation ta nmeh cacer the 
cordi and totlcle* being fint dnsected out, and the man then 
removed ai described above, 

ElephantlatlB of the IcgB (Fig. u eommon, and b most 
bdow the knee, beet may devtiop to any ertmt nntQ 
the whole of one or both lower eitnanrtia a affect^ There 10 a 
gnat iocreace m die and the akm hai tbe nnal elephantutle 
the naik ate rough, think, and defomted, and aronnd the 
jourti deep foldi are produced so that the articolar movemaats are 
pomil^ 'Ucnally however from the wnght 0! the part and its 
imwiddiiMaA, walking ii ezeeedhi^y diScnlt if not altogether tmpo*- 
aible, ■tmI, u repeat^ Attacks of lymphangitis and elephantoid fever 
may i iipe rv eH e, the swelBng goa on bareaiing till the Emb annma 
enormooB ^mpcstlons. 

Tnatimnt is, on tbe whole, onaatufsetoey but hu re* 

ported good resnlti from in^eeboas of fibrolyim and firm handagHg 
and nbseqaent exmsum of large peca of ilon. Whatever nceeai 
I have had with these caaa has been by EondoUon i optreiion, which 
eoniifts in making long indtioas thnmgh the iVin tod then removing 
A broad etzip of tbe nb^ttaneoiu tusnea, meladmg the deep 
and tbe fucgai coverings of the mnscla, so as to ezpoae a la^ area 
of moscle. Fronnnably a new abeoipUfe lymph area is thm opened 
op and a modified collateial droolatian estahlidied. The ■iHn ig then 
nrtmed and the hmb elevated t 31 heahng ii complete. Several stnpe 
may be retnored from differmt nufsoea of the leg and foot at different 
tim^ In exUeme nsci with moch daabffity ampotabon may be 
praetued. Bad mm. has also proved beneficial in certain cam of 
sever e lymphatie obstmctiQlL Lymphangioplaity in my 
been only tempoiaiilj soeeeaafol. Streptococcal vaceinca may •lyr* be 
tded, especially wh«n attacks of elephsntaid fever ttffl to reect 
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Etgpbintani abo ocean m tho a mu to aoaw extant, and m the 
•oalp breaats, and toIta, and maj ocoor as pednnealated mane* 
depending from tlie groina, thigfai, neck, and other part* of the ikin 
iotface. Remoral bj free ezdnoD moat be adopted wheDevct it u 
poanble in tbeae oasea. A oondftion known a« foitt c^epAoJUtofU h 
tometimet found m the acrotani in oaaes of moftipie orethral fiitale, 
eipeeially in aohutoaomhuu, or m the limba, parbcolailj the leg*, m 
cases of ohiooio TT'flnmmatamt- Thls latter depends often on tom* 
deep necrosis of bone In the hmba and in other places, bat has 
nothing to do whh filariast*. A oarefnl exammatkin for thKikiming 
of bone, opening* of Estnle, eto^ most be made before diagnosia. 

Varicose lymph glandt — Thu condition » descnbed by 
Manson as occamng paiticnlarljr in the inguinal and tbe femoral glands 
sod, rardj m the azQla, They form at fist painless, aoft swellhig*, 
varying coosidenbly in sue, aod afiectmg one or both gitnni both 
abore and below Ponparf a hgamaot. After a time an attack of lymph 
angttia ooens and the sirellijig* become tender and metoase in use. 
Th^ contain a ebylooi or a lymph-hke fluid, in winch bring embryo* 
may be foand. They are often aasocdated with lymph scrot am more 
imnly with ohylona and chyUras hydrocele ai^ on dnaectHm, are 
foand to ooniist recy largely of masses of Taneoae lyxophatm ecnnected 
with a Urge lympb^e vanz to tbe pelns and abdcuaeJi. Tbeee {^d* 
sboold only bo temoTcd if they ate naoimg troablesome symptomi 
■och as those of lymphangitis aa, m their remoral, a porrtian of the 
lymphatio ooIUteral mrealatKm u interfered with, tbair ercuwo may 
^ followed by tymphoahoas, by elepbanfata* of the le9^ or by 
enlarged dilated lympbabae m other paxta. 

Lymph scrotum u a onoifltimi, due to filawMia, in whioh the 
scrotam u enlarged and peodoloQa. The akm u soft and smooth, 
and may ooutatn aome dilated lymphatMS from which lymph or a 
ehylons fluid may esoape. It is oftm sasodated with rsncoee 
grom-^and*, and not infreqaeotly becomea sabyeet to attack* of 
lymphangrtU and elephantmd farer, which lead to ha enUrgement 
and sohaeqacDt transfoimatKia into a typical oUphairtiast*. Absoesa 
also may oocnr. 

Tnaiwteni. — When neoesssry a oomplste remoral of the Borotani 
sboold be earned oat bat thu operatun eometiines lead* erenta 
ally to elephantiasiB of tbe leg, or some other fiUwa] leskm owing to 
the remoral of tbe portion of tbe eollatezal ctrooUtiotu 

Chylous hydrocele and filarial orchitls^In certain ease* 
from tbe rupture of a dil>trd. lymphabe in tbe wkH of the famifa 
nginahs, a hydrooele u formed which contama chyle. Tbii will be 
painless snd not tzanshicent, and will ohm be assorted with lymph 
scTotain, variocwe gram'-^andB, or some othar ffUrkl l<i*ifm. Embryos 
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wffl b« present in the Mood tmd olio in largo quinb^ in the bjdro- 
oelo Add 8aoh coses may bo twoted jort as cimple hnlrocMe* by 
penodKoI tappings, as tiore a some nik of the occnmjoce of dopban 
tun* m adjacent parts if radical opoiatioa u done. The majority of 
hydroodee found m scrotal depbantjads contain s clear Aoid, natlier 
Jympli not chyle. 

Orchitis of file n al origin u also reported, but presents no speoaj 
lea taros. 

Lymphatic varicoccl<j it a condition of ui vhich 

the lymphatics of the spermatie oord are greatly enlarged, vaneose, 
and tortuous, vith symptoms rcsemhlmg those of varicocele and 
requiring imulat operativo treatment. 

Fdarlat aynovltia, eepemally of the knee u described hr 
Haitlsud. At various parts of the body prcmment dilated lym- 
phatic varicea may be met vith, and eometimee iu them the 
poient worm may be found, Bia^riy thickened lymphatic* 
may persist after an attack of fitswd lymphangitis on the skin surface 
or in the snbontaneoua tusnea. 

Chylurta, per m, u rather d medical than of surgkal Interest, 
and, stiaiigely enough, it a not often sasocuited with other filarUl 
leuoQs. ^7ben from obstroctzon In th* tbmoe duet, or in the 
mam te rmla n^r it, the abdominal and peine lymphabes become 
vanoose, great bunahee of dilated lymphatics sumnnd the whole 
course of the annary tract If, from any cause, rupture of a lym 
phatK ooouEs, chyle escapes into the tract snd will be passed in 
the unne. The passage of milky urine, perhaps preceded by some 
lumbar pain or sometimei by retention of unne from the congolsUon 
of the chyle m the bladder Is the first Indjcaticm of the disease. The 
unne U subaequently paaeed in tbin, worm4ik« clot*, often after 
severe pain and distresa. In other case the urine is millrf and at 
times may become blood tmged at other tunes it may bo qmte 
watery The chylona may be remittent. 

The course and prognosis ol a case ol chyloria are very tmeertam. 
Sometimes it sQ clean up only to rttum after a long interval, and 
to disappear as unexpectedly aa before Cootmoed chylona causes 
severe deHUty It may come coi for the first time during 

pregnancy or bo aggravated this coodihoo as further rupture* 
of the dilated pelvw lymphatic* take place. Violmt exercise of any 
sort is also credited with indudng an atUcL, but ufually no certain 
cause con be discovered. 

The tnoiment resolve* itself into rest snd elevatioo of the pdvis 
and the lower part of the body to awut the collateral lymphatic ar* 
eulaUon as much s* poesiUe. The diet most be restricted, but ^ 
much fstty food given ss can be borne. Halt and cod brer oU 
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gtrcB tlw and good rosolti aro ci«dited to iohUijoL Bojond tUi 
and aUentioo to the geoenJ health and to the boweli and other 
exeretoiy organa, no tieatmeot h of anj real benefit 

Shoold rupttire of a dilated Ijmphabo variz take place into the 
peiltoaeal cavitj chylous atcltes occoia. Thu U nan^y first diag 
nosed by exploration In all respects noh a case most be treated as 
any other asatca. In one case under my obeerrahoti the poatocetun 
contained milky fluid, m wlnoh Xiooea discoreied the protosoon para 
site Leydinta ye mm i p am, tbe oo curr qice of which and its faculty of 
prodneuLg mlU^ ascites most be ranembered. 

Again, ahonid a rapture oocsr mto the lumen of tbe jnteaiane In 
any part, chylous dlarrhOMi will ensue and will persist as long 
as tbe opening ronsios patent 

SNAKE BITES AND SCORPION STINGS 

From a sotgical point of new anjike bites may be 
eoUecbTely and oonatdered in order of thdr aerenty prognoaa 

depend! npon the dose of renom ui)eoted with the bite its relative 
toxidty the arte of injMtkm, and the age and power of renstanee of 
the indirfdosl bittocL 

1 Tbe bite may be almost immedistdy fatal, from psislyu of 
reepiratzon and of the heart when an orerpowenng dose of very 
tode venom a hi)eQt«d, as may happen m cobra ca ktait Ute. Tf 
by etiitffw the venom a mjeoted duwtly into a vein, it leads to a 
general thromboaia, Tomiting, ooOapse, and death. 

2. The outlook m most easea, however 11 not so entirely hopeless. 
Thna, m the ease of viper bites — ^Russell ■ Tiper the lattlesnske, 
the Atutralian tiger-«iskB, tbe Egyptun homed viper — there a nsnslly 
an mtense bmning pam around the two pnnotoies of the bite, and 
local lednesa, vhh a rapidly spreading cedsma, often almost pnrpls 
in ooktor and patchy with extravaseted blood. The swellmg may 
extend np the whole limb even gd to tbe trank. The victim u ornally 
in a state of terror and may be sofirang from severe shock he 
becomes faint and dixzy and finds himself unable to He may 

sufier from profuse sahrmtian and pajalym of the muscles of the 
tongue and larynx, and U soon attacked by paralysis beginning in 
the legs but rapidly becoming generah Nansea and vomiting precede 
a gradual failure of lespg a tion. Knally the heart stope, the 
patket dies, with ahght oonvulskna, in from three to fifteen houra. 
Becoveiy may oocur however and la uenally rapid and complete, 
thon^ death may npervene later from sepbe absorptum from the 
hite, which m all eases k mfcctcd and heals but slowly pechsps 
leavmg nleerated areas. 



57® SCORPION STINGS 

Treatment mntt be prompt and thoroogb. An clistio ligatnre 
or aeyeal. mart be placed gboro the fate, and a large area around it 
«oi»ed (in tte eaae of n finger or toe, immediate amjmUbon maj 
be done) 20-50 ac, of feat 1 per-«nt. aolutkin of cafcium cUor>de 
if then injected and the Tairfurfaco freely waahodTith a large quantity 
of ftodinm hypochlorite or ealciom chloride, or mbbed with perman 
ganate of potamum cryitnla. The appropriate antiTenene, If aTallable, 
must be repeatedly injected and mbeeijaently the wound moat be 
treated aemotdtna artem. To counteract ahoch, Btrychulne rourt be 
injected hypodermically m large and rejieated dotei, and brandy 
ether and a rr u rutni a, and other fonna of atunolant, vigorously exhibited. 
In the aevereat oaaei artificla) reepuabon may tide the viotiin over 
hia cgiiia. 

3. In the caae of bitea from npeia m Great Bntaln, very aeriou* 
aymptomi may be produced, but they are oomparatiTely rarely 
fatal The aymptoma come on very rapidly with pain, redneo, and 
swelling in the bite, ecrtrtme proctatkm, foinbng and ooUapae 
and even death from heart faflure The local signa and general 
aymptanu reeencible thoae desonbed above, but in a mceb milder 
<^C8ree, and treatment foDowe the aame geuenJ linea. 

i Bitea from con pcuonoua makes often prodoce grave tymp* 
tona oi irieht and iboct, aod taatetkoet rrolast dehuoa, hot tba 
symptom is more frequently aacdbable to the large guantitiea of 
brandy admmUtered by tmagulded friendi. 

Scorpion irtlli^a produce effects varying eoniidertbly with 
the Bge of the victmL They are very dangeroua and quits often 
fatal in children but comparatively harmless In healthy aduha. 
IVben a child u stung the local signs may bo quite in s ignific a n t, * 
tiny mark Hke a flen fate being ■ometonfs seen though in a dark 
tfal may quite escape detection- Very shortly afterwards the 
child faints, and may remain m a state of eoHspse for two or three 
hours and then recover and appear to be quite well only to have a 
second attack of collapae a few hours later which may progre* to 
unconadousness and death. In other children and generally aUo 
In older pahenta, the local tymptoma of pain, tJghtneas, fonmcatlcai 
rednesa, and a rapsdly spreading purply crdema may be present, with 
varying degrees of shock, dehrioin, or collapse. Profuse penptrt 
tmn and salhation are common signs also. Irregular muscular 
contractions of the hmbs may occur and even trismoa, and 
intestinal symptoms not unlito thoee of imtant poisoning 0«ai^ 
ally respiratory symptoms develop suid the patient dies from asphyxia 
or pneumcmia. ... , 

Treatment follows the general fines of snake Mtc mih repeated 
injections of Todd s antiscorpion vtaene 
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INSECT BITES AND STINGS-MYIASIS 

Oonndcrable local infiatnmation and general poiaoning maj ooeor 
as Uie remit of bites of vaiioTU ioaocU pocseasmg pouonons aecsetioQi, 
the local oSeota varying from a lUgbt red imtatang point to severe 
phlegmonoos inflammatkm or extensive cedama. The sting of the 
beo is barbed, and U left in the woond. There is Immedute mtecue 
boming pain and throbbmgj rapidly followed by mottled redneo and 
swellmg whieh, in soft pa^ may be oonsldectable. Bevore general 
symptoms may aometimes oeour even to fatal syncope or death from 
fright and erynp^ai, phlebitis, and other aeptzo change* may remit 
from the sting. Waapa and horneta may prodoee somewhat 
nmtlsj eSootB, bnt the sting Is not barbed, and several ponetores may 
be made eloae together. A general ortioaiia may follow them stinga. 
Ibe Egyptian boenet (Aiafala, iabboot) prodooee very severe symptoms 
also with intense pam in the hhe, and a very hard edematous swelhng 
for a oooaideable area aroond. 

Treatment— In all such cases the sting, if left in the wound, 
most be reonoved, and alkalme fomentatums applied and eonstantly 
renewed. Bicarbonate of aoda and ammoaua are the moct efhoaaons, 
and, later ^**1'"* applicatfoos are most In cases of severe 

hot alkaline fomentations or antiphIogi5tui oen be reeom* 
mendeiL General eymptoms may also require atteaUoiL 

Bplderm, tarwtulsus, a:^ oentipedea may ail give dan 
geroQs bites, which msy end in erysipclis or other sepbe (wirirbnni 
and moaqaltoes, bugs, ^nsUs, midgea, tlok^ and vaooos 
hiee, qmte apart from thee danger as banaimttera of spsothe diaeasea, 
may eanse very imtatzng bhes whieh, in thenaelvea, or by abse* 
qaeQt eontammatton, may lead to seooos ooDseqiMnoea. Mosquito 
bites may form small blood bhstea whieh may sappaiata and lead to 
a general famncnlocis with all its poMihle dangeza. 

The treatment of all these pUgnee is Tin«ata»ffttiTr y tr^t, in 
general, aliodine or baaehiiB lotions are the best, while later can ds 
Cologne and other ^intnaas sppboatioiis may be tzied. The intern ww 
untatum and tbe nrttcaiial eonditwa sometimes foond msy be 
rehsved by Uotate intemafly and general fanmcoloais yieida 

beat to an appropiiats vaocina. 

gaul flloa, and othea of thetr natore may lay their 
eggs onder the slon and give rtse to a bod-tike swelling, which may 
nldmatelj beoome an abscess or end m phyratarm. The ter cofor 
ths larval form of the Odayn^pa antbopopAo^o (B. Blanchard) of 
Senegamhoa, and the «sr aucofw tbe larn of a gad fly DtTmeioina 
ey a ma swtm (Maoqoart) of Oeotial kTnrmrm^ uid Brasil, are 

two weH-known examples of sooh larval infectioos bat rnneh more 
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MnouB offecta aro produced by the waadenagi of the tertw-vorm 
the larval form of a hlue-bottk fly known as dtrfKmyui uaceSana 
(Fabnauj) which is found in South and North Amenca, 
flies m part* of Ohma and In dia also attack the tame places. The 
eggB may be depoarted m the akm or m the muooua membrane of the 
Doee or skin of the auditory canal The larve on bemg hatched may 
set up some local furunouloeis in the akm, or may bore from the nose 
or oar deeply mto Burrounding tsaanee, evm through muscles and 
cartilage, to the bcnea. In thear oouae they may set up Bepbctemia, 
or even penetrate to the menmgee aiwl hmn, with fatal conaequenoet. 
Ifote often the frontal and other amuMa in connexion with the tyh— 1 
passage* may be mvolved. 

Treatment — Ertcnmye opeiatuma for the evacnabon of the 
larvae and pna may be required with the snbeequent apjdkabcm 
of rtrong antieepbca, such aa pure caxbohc or bonme, Tte in 
halation of ohlorofotm may be employed aW» to kill the larvr 
(UaoLeod) 

Woim^ may at any tune become infected with ]nt^tgotl, the 
larrs of vacoua flies, partzcuUriy iu troptoaJ countnee among cadre 
patients. Radical measures must be taken to itmove such fordgu 
bodies and preveot thair reappaaraoca. 

The impregnated female ohlgger or sand flee (Dsma^opitZwa pmC' 
intfu) whi^ inhsbti warm, dry sandy soil is many tropi^ and snh* 
tropical elimotea, prodoccB local imtabon by entering through the soft 
skin, especially in the eolei, between the toes, around the nails, or throngb 
any small ebrasum. Tbexe may be no symptom of pcnctrabon, but 
tiMnally an soute icdtabon with Intenee itchmg is prcacnt At flist 
only a tiny block spot the postcnor end of the flea, can be seen, but 
this soon mcreesea m eixe, aa the body becomes swollen with ova, 
until it may bo as large as a pea. Tnflammabon and seomdary sup* 
porabon occur m the surrounding tiesue* and may expel the flee. 
Dirty diechargmg smuses or deep ulcerated wounds may be produced 
and eryiiipelaa, gangrene, or even tetanus may supervene If the 
worm is burnt within the ■inn, ova may bo discharged from the amiu 
for some bme, with eocstant irritation or the flea may die and set 
as a foreign body 

The diagnosis m a country where the disease b endemio a 
easy and the extraobon of the flea ftsel/ is eoociasiTe ondence. 

rrestment —The affected area should bo soaked w hot soda 
soloticm for some hoars (Black) the small ezUxntl opening en 
Urged with a fine-bladed ecalpd or needle, and the flea removrf 

jf possible without mjaring jt or spflimg its cootenU. Antiiepbe 

applications and dretnngs should bo employed tlH the smaBe* hate 
haded. Toes may requiro to be ampuUted in severe cases, and 
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gtof^rcno or dc«p nptio infiUtation mutt bo detlt with at occation 
dcrrumd*. 

Prophylaxis matt contitt in bnulung tbo floon anomtUig the 
feet inth Tarioufl itroiig-fmeUlDg ontiaoptic* and permoitiadal appfle* 
hong, and oorofuUj examining them doily Leather ohoet or sandals 
•bould bo worn, and tho Bnora may bo kept wet with carbolic lotion 
or petToleum to provcct the doedopmeat of the oto. 


POISON WOUNDS INFUCTED BY FISH 

In addition to the welhrooognUed lymptoms of poisoning reealtmg 
from the eating of certain flih, and paitiooloily sheH-flHh, either freth or 
partially putrid and the niks of contneting a speaBo disease, os m 
the case of typhosd from mfoclcd oyoten, qmto seveTO and dangetems 
woimdt may bo caused by oontoot with oome of tho bard-okinned Bsheo, 
whtob ore armed with sharp sotnetnnee barbed, spinea in different 
ntuotjona. Some of theoo fish each os tho sting rays — Btaigare* — 
the ScorpoBudo, eertom of the eat fish tnbo (BBaods) tbo weavers 
and othen, lofiiot wounds comporablo to thoeo of a poisoned tnor 
the spues bi^ng oooted with a pocohoiiy imtstug moons dartred 
from the curfsoe of the skm. Othero, smccgit which may be 
mentioaed tbo Sfnaneea torrucoM and Aomdo sod tbo Thilasso- 
phryno, pooBen drffnito peusm sacs at tbo hose ol deeply groerred 
sptneo. The venom is Injected by prtasure, and, if in sufficient 
quantity may produce very dangerous general pououing effects, ot 
even death. 

Bpeoldng generally jogged, irregular wounds resoH wbuh ors often 
intensely p^fal and ore almost bronably followed by eonsiderable 
■welling, lymphongitia, oeDolitis or gangreDs. AH the poMfinlltieS of 
general septio absorptioD ore also present. The direct effect depends 
entirely upon the nature and quantity of the poisoaaaa material 
injeoted in serere oases deliaom oonvulsioTU and death may 
follow 

Treatment, both local and general, most bo oondueted on the 
usual pzinolples for posson wounds. Whsoover poanble a Ogiture 
should bo applied above, the wounds enlarged and oHow^ to 
bleed freely and then ooutonsed with pure corboho pexmooganate of 
potossiuin, turpentine, or other strong ontiseptio, and dreo^ with 
ontiseptia fomentatians. Iodine may be applied to the wounds in 

The dangers arising from the mgestioo of fish which ore acting 
os hosts to tome developing ponuite (Botfavocspiafsi letut in eertoin 
fishes hydatids in o on g er s) sad the effeets produced by electne 
self and Eshes (torpedo 6sh) coo only be mentioned. 
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eoptra-totteitiemi to, TM 

damfvn f. TO 

diaadramtaira of 741 

3k 


tted of. T4L 

dnratk* of TM 
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of aymoTlml mambranaa M4 



078 


INDEX TO VOL 
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Aodliory mratui, axtrntal, compact 
oatMfu of 414 

norm, fibroma of 4ee 

j Aato-lsocolabUIty of maJlynanf to- 
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Tir«l«ae» oC iB nljod tafoo* 

Ooa. 191 

_ uOLBoiBorpba*. M 
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BaMJ-eaD oarelnotna. Mt i 
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— at itiakra, 969 
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acuta Inflammation. 114 

— whita (ttf Jjtm«iertn) 
Bloed-aulturM. Tatna cf 444 
StM>d«T«U, 40 
BIood4lBt praparatien of 41 
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cboadrom of 414 
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Bam aoara. aarolaosta of tkla aad. UO 
Boraa B9 

ebaloU ta nart of tU 
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